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FOREWORD

This articulated instructional objectives guide is designed for use as a
reference in the articulation of cccupational programs and to foster competencCy
based instruction and evaluation. It is. intended primarily for use by instruc-
tors at the post-secondary level and teachers at the saecondary level conducting
like courses in the same occupational program. The guide considers commonali-
ties in like occupational courses between high school and CC/TI (Community
Colleges/Technical Institutes) programs in the same occupation and implements
three basic toncepts.

The commonality exists by virtue of the requirement by law that North Carolina
commmity colleges and technical institutes conduct "Open Door" instruction in
occupational programs. Obviously, sucl) instruction must start from the begin-
ning of the total occupational program, often resulting in duplication of
instruction conducted in high school. This fact created the requirement for
articulation which, 1f properly conducted, removes the need for the post-secondarv
student to repeat occupational instruction successfully completed at the secondar,
level. Such students usually require only the wore advanced occupational in-
struction not received in their high school.

The three basic concepts involved in occupational program articulation between

secondary and post-secondary levels of education are:
7

1. To ensure that occupational instruction conducted at the high
gchool level is transferable for credit to the CC/TT in the
same occupational prcgram, it is essential that the occupational
instruction components (courses) cqvuient Eg_standardized s0 as
to be ildentifiable with one or more -ihe components at the
CC/TI level.

2. To ensure that the student has acquired sufficient skill in

™~ job task performance to be given post-secondary credit for high
scheol work, the teachers and instructors must both use the
sz task performance standards.

3. To ensure that student occupational quaiification recognized
for employment or course credit is both valid and reliable, it
1s necessary to standardize test ‘tems and procedures in the
evaluation of student job. task performance.

Instructional content standardization 1is based upen job tasks considered
necessary for job qualification by the employers. The performance stundards
 standardization is based upon the performance standards required by the in-
dustry, business or profession for initial job entry qualific- ‘on. The ability
to perform job tasks and meet initial job entry task performance standards
recognized and accepted by employers must take precedence over personai opinions
regarding standards or articulation cannot be readily accomplished. Test items
and evaluation procedures for the same job task should be developed jointly by
the instzuctors and teachers concerned. ’ : ‘ .

o
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ARTICULATION RESEARCH PROJECT
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Instructional Objectives Guide August 1977

PROGRAM: Automotive Mechanies (DCC - 003)
(DPI ~ High Schools - Automotive Mechanics)

COURSES: Introduction to Automotive Technology (Block 0.0)

Lubrication and Vehicle Operating Maintenance (Block 1.0)
Cooling System Maintenance and Repair (Block 2.0)
Automobile Heater Maintenance and Repair (Block 3.0)
Braking System Maintenance and Repair (Block 4.0)
Fuel System Maintenance and Repair (Block 5.0)
Steering and Front. End Maintenance & Repair ( Block 6.0)
Power Train and Manual Transmission and Repair (Block 7.0)

N Engine Maintenance, Repair and Overhaul (Block 8.0)

o Automotive Air Conditioner Maincenance and Repair (Block 9.0)

o Automatic Transmission Maintenance .nd Repair (Block -10.0)
Electrical Systems Maintenance and Repair (Bleck 11.0)
Automotive Servicing (Block 12.0)
Automotive Cooperative Training (Block 13.0) (Optional)
Automotive Emissions Control (Block 14.0)

COURSE IDENTIFICATION: (Current Departmental Course Numbers, Like Courses)

Department of Public Instruction:
Tntroduction to Automotive Technology (Part of) T & I No. 7391 & 7392

Lubrication and Vehicle Operating Maintenance (Part of) T & I No. 7413-
Cooling System Maintenance and Repair (Part of) T & I No. 7393

Automobile Heater Maintenance and Repair (Not Identified)

Braking System Maintenance and Repair (Part of) T & I No. 7393

Fuel System Maintenance and Repair (Part of) T & I No. 7393

Steering and Front End Maintenance and Repair (Part of) T & I No. 7393
Power Train with Manual Transmission (Part of) T & I No. 7393

Engine - Maintenance, Repair, and Overhaul (Part of) T & I No. 7403 & 7393
Automobile Air Conditioner Maintenance and Repair (Not Identified)
Automatic Transmission Maintenance and Repair (Part of) T & I No. 7393
Automotive Electrical Systems Maintenance and Repair (Part of) T & I No. 7403 &

7393
Automotive Servicing (Part of) T & I No. 7393
I Automot 2 Cooperative Training (Not Taught)
Automot: - - Emissions Control (Not Taught)

Department of Community Colleges:
Introduction to Automotive Technology - AUT 1100
Lubrication and Vehicle Operating Maintenance (Part of) AUT 1100
Cooling System Mainfenance and Repair (Part of) AUT 1100
Automobile Heater Maintenance and Repair (Part of) AHR 1101 & AUT 1101
Braking System Maintenance and Repair-AUT 1121
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Fuel System Maintenance and Repair (Fart of) AUT 1102

Steering and Front kgnd Maintenance and Repair (Part of) AUT 1123

Power Train with Manual Transmission (Part of) AUT 1124

Engine - Maintenance, Repair and Overhaul (Part of) AUT 1101
' Automobile Air Conditioner .Maintenance and Repair - AHR 1101
\ Automatic Transmissions Maintenance and Repair (Part of) AUT 1124
Automotive Electrical Systems Maintenance and Repair (Part of) AUT 1102 &

PME 1202

Automotive Servicing — AUT 1125 LT
Automotive Cooperative Training - AUT 1200 o
Automotive Emissions Control -~ PME 133

AUTOMOTIVE MECHANICS INSTRUCTIONAL CONTACT HOURS TOTAL (TECHNICAL ONLY):

High Schools - 1080 Hours
CC/TI -~ (One {ear Diplcoma) 1045 Hours
- (Two Year Diploma) 1639 Hours
- (With Cooperative Training) 2068 Hours

INSTRUCTIONAL OBJECTIVES: AUTOMOTIVE MECHANICS COURSES, WITH BLOCK CONTACT HOURS

Block 0.0 Introduction to Automotive Technology:
(180 HRS/176HRS) Sub-Block 0.1 - Tc provide the learner with related technical
(HS/CCTI) information «nd to develop skills regarding: shop safety hazards,

shop safety practices, first aid requirements for shop injuries;
purpose, use and maintenance of common shop tools, equipment and
machinery, performance requirements of Standard Shop Operating
Procedures. Identiflcation and. uses of automotive fasteners.
Sub-Block 0.2 - To provide the learner with related technical
information and to develop skills regarding: 1identification, pur-
pose,  mechanical operation, and operator maintenance requirements
of the modern a' somobile, its major assemblies, and the primary
components of thoie assemblies. .
Sub-Block 0.3 - To provide vocational inform~tion pertaining to:
The Automotive Maintenance Industry; interpersonal relationships

e : of the mechanic with employers/supervisors, the customer, hLis
fellow workers, and his craft.

Block 1.0 Lubrication and Vehicle Operating Maintenance: To provide the

(25 HRS/25HRS) learner with the skills and related technical information required
for qualification to perform oil changes, vehicle lubrication,
tire replacement and repair, road service and towing, and winter-
ization of vehicles, according to manufacturer's specifications and
to meet minimum industry performance standards. :

Block 2.0 Coolingk§ystem Maintenance and Repair: To provide the learner with

(30 HRS/30HRS) the required occupational :skills and related technical information
for qualification to perform inspeccions, maintain, remdove and re-
place automotive cooling systems components; according to manufac-—
turer's specifications and to w:et minimum industry performance :

standards.




Block 3.0

(20 HRS/30' HRS)
(To be taught con-
currently with
Block 9.0-
Automobile Air
Conditiorer)

Block 4.0
(60 HRS/66 HRS)

Block 5.0
(55 HRS/55 HRS)

Block 6.0
(None /220 HRS)

Block 7.0
(165 HRS/165 HRS)

Block 8.0 ,
2 (220 HRS/176 HRS)

Block 9.0
(None/146 HRS)

4

Automobile Heater Maintenance and Repair: To provide the learner
with the required occupational skills and related technical infoc~
mation for qualification to perform inspections, maintain, service,
remove, and replace the automotive heater, as ar item separate from

'the air conditioner; according to manufacturer's specifications

and to meet minimum industry performance standards.

Braking Syitem Maintenance and Repair: To provide the learner
with the required occupational skills and related technical infor-
mation for qualifi:ation to perform inspections, adjustment,
repair, and replacement of componentgyof the automotive braking
system; according to manufacturer'éagpecifications and to meet
minimum industry performance standards. '

Fuel System Maintenance and Repair: To provide the learner with

the required occupational skills and related technical information
for qualification to perform inspections, adjust, repair, or replace
the comporents of the automotive fuel system, according to manufac-
turer's specificationc and to meet minimum industry performance

standards.

Steering and Front End Maintenance and Repair: To provide the
learner with the required occupational skills and related tech-
nical information for qualification to perform inspections, maintain,
adjust, repair, or -replace, the components of the automobile steering
front end, and suspension systems; according to manufacturer's

specifications and to mee: minimum industry performance standards.

D-ive Train with Manual Transmission Maintenance and Repair:

To provide the learner with the required occupational skills and
repated technical information for qualification to perform inspec-
tions, adjust, service, repair or replace the components of the
automotive drive train with a manual transmission; according to
manufacturer's specifications and to meet minimum industry perfor-
mance standards.

Automotive Engine - Maintenance, Repair, and Overhaul: To provide

the learner with the required occupational skills and related
technical information for qualification to perform inspections,
maintain, repair, replace, and overhaul the automotive gasoline
engine (less the electrical and fuel systems); according to the
manufacturer's specifications and to meet minimum industry perfor-

mance standards. ,

Automobile Air Conditioner Maintenance and Repair: To provide the

learner with the required occupational skills and related techni- .+
information for qualification to perform inspections, service,
maintain, repair or replace components of the automobile air cor -
ditioner system; according to manufacturer's specifications and

to meet minimum industry performance standards.

(Note: Instruction for Block 3.0 - Automotive Heater should be
integrated into instruction for this block, if Block 9.0 ie taught.)

1
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Block 10.0
(None/ 165 HRS)

Block 11.0
(125 HRS/23) HRS)

Block 12.0
(None/99 HRS) -

Block 13.0
(None /429 HRS)

._\\‘(Optional)

Block 14.0
(None/55 HRS)

iv .

Automagic Transmissions Maintenance and -Repalr: To provide the
learnef‘witﬁﬁ!he required occupational skills and related tech-
nical informat®on for qualification to perform-inspections, service,
maintain, adjust, repair or replace the automotive automatic trans-
mission; according to manufacturer's specifications and to meet
minimum industry perfnrmance standards.//

/
Automotive Electrical Systems Maintenance and Repair:
High Schools Only: To provide the learner with the required occupa—
tional skills and related technical information for qualification to
inspect, maintain, repair, or replace only the automotive engine
electrical system, the battery, and replace bulbs and fuses of the
light system. (This portion of instruction in this block 1is con-
ducted primarily to provide the learner with full qualification to
perform the required tasks in Block 8.0.) The learner is expected
to meet the manufacturer's specifiggtions and meet minimum industry
performance standards for the limited instructional objective.
CC/TI: To provide the learner with the required occupational skills
and related technical,information for qualification to inspect,
maintain, repair, or replace all components of the automotive elec-
trical system; according to the manufacturer's specifications and
to meet minimum industYy Performance standards. )

Automotive Servicing: To provide the learner with the opportunity
to apply previous instruction to a full range of experiences in
inspecting, testing, adjusting, repairing, and replacing components
in the process of '"Trouble Shooting'" automotive systems in a simu-
lation of actual automotive shop siguatiohs.

Automotive Mechanic Cooperative Training: To provide the learner
with the opportunity to aPPL¥“thS\E§}115 and related technical in-
formation gained from instruction r&ceived and to gain further
practical experience in inspecting,’ testing, repairing, adjusting,
and replacing automotive components while working in a commercial
automotive repair shop, under the supervision of a qualified auto-

motive repair supervisor.

Emissions Control: To provide the learner with the information

regarding air pollution, factors involved in and contributing to
automotive emissions; types and operation of common emissions
control by U.S. automobile makers, plus the iaformation and skills
required to inspect, service, repair or rcplace the six most common
emissions control systems.

9



INSTRUCTIONAL OBJECTIVES OF TOTAL AUTOMOTIVE MECHANICS PROGRAM:

High Schools:

To provide the learner with the instruction and opportunity for practical
application necessary to acquire the occupational skills and related tech-
nical information to mect minimum industry performance standards in perfor-
mance of:

1)

2)
3)

4)
5)
6)

1))
8)

9)

10)

CC/TI:

One
Two

1)
2)
3)
5

5)

6)

Identification of shop safety hgards, practicing shop safety require-

ments, shop first aid; idcntifying, stating purpose, and demonstrating
how to use and mxlntaln common shop tools, equipment and machinery;
identifying, stating purpose and application of Standard Shop Operating
Procedures. Identification and use of automotive fasteners.
Identification and stating the purpose and operation of the major assem-
blies and their components and demonstration of operator malntenance of
the modern gasoline fueled automobile.

Listing the vocational opportunities in the automotive maintenance field,
practicing interpersonal relationships with the employer, fellow workers,
and che customer.

Doing oil changes, vehicle lubrication, tire replacement and repair,

and vehicle winterization.

Inspection, maintenance, removal and replacement of automotive cooling
system components.

Inspection, service, maintenance, removal and replacement of automotive
heater components, if automotive air conditioner is not taught.
Inspection, adjustment, repair, and replacement of brake systems.
Inspection, adjustment, replacement or repair of automotive fuel systems .
and components. ' .

Inspection, adJustment service, replacement or repair of automotive drive
train with manual transmission.

Inspection, maintenance, repair and replacement or overhaul of the automo-
bile gasoline engine, to include the engine electrical system.

Year Program -~ Includes all instruction, same as above.
Year Program — Same as the high schools, as shOWn_above, plus performance of:

Inspection, cervice, maintenance and repair, or replacement of components o:
the automotive air conditioning system, to include the automotive heater.
Inspection, service, adjustment, maintenance and repair, or replaccment of
components of the automatic transmission.

Inspection, maintenance and repair, or replacement of components of the
automotive electrical system.

Practical application of completed instruction in a simulated automotive

maintenance shop environment.
Practical application of all completed instruction in a commercial automotive

" maintenance shop under the conditions of a cooperative training program, to

gain experience in the inspection, servicing, maintenance, and repair, or
replacement of automotive operational components (Optional).
Inspection, service, maintenance and repair of automnotive emissions control

_systems.

1) .



Vi
JOB QUALIFICATION OR SKILLS GAINED:

This program of instruction has the (lpdhllity to provide the successtul anrnLr
with a succession. of progressively higher skills job qualifications, uncil the
program is completed and the learner has reaclfld the instfuctional objectives job [
qualifications, ie: he, has successtfully demdnst rated ability tuv verform the, task
requirements and meet  industry standards of perfosmance for ecach of the blocks of
automotive instruction. Successful completion of all blocks of instruction pro='
vides the learmer with the ability to meet initial entry task performance standards
for an Automctive Technician, With the addition of at lcast once year of suecesaful
work experience in a recognized automotive maintenance shop, the individual is then

considered to have the-qualifications of a Master Automot ive Technician and should

be capable of attalning such a rating by taking the ter: . - iven in the '"Mechanic
Testing and Certification Program' conducted by the Nai @l Institute for Automotive
Service Excellence. ' ¢ . ‘ '

can obtain the following job qualiffcations, if they successfully-complete the
required demonstrated performance évaluation, meeting minimum industry performance
standards and have 1 to 3 months valid, like job experience: Blocks 0.0, 1.0, and
2.0 -~ Service Station Specialist; Blocks 0.0 and at least 4.0 - Automotive Brake
Technician; Blocks 0.0 and 5.0 - Automotive Fuel System Maintenance and, Repalr
-Specialist; Blocks 0.0 and 7.0 - Manual Transmission and Rear Axle Techniciuan;
Blocks 0.0 and 6.0 - Automotive Front End Techniciap; Blocks 0.0, 1.0, 2.0, 5.0,
8.0, and the ignition and charging system portion of Block 11.0 - Automotive Engiuc
Repair Technician; Blocks 0.0, 3.0, and 9.0 ~ Automotive leating and Air Conditioning
Technician; Blocks 0.0 and 7.0, and 10.0 - Automatic Transmission Technlcian

(Light Repair):. and Blocks 0.0 and 11.0 = Automotive Electrical Systems Technician.
It is of course possible for an individual to be qualified as a technician in - ev-
eral different areas, but not complete the entire program of instruction. Under
such circumStances, the individual would bLe certified for only :hos¢ loucks of in-
struction successfully completed and evaluated and could not be considercd as a
fully qualified Augfmotive Mechanic. Should the individual concerned b. interested
in obtaining natlonally recogiized ratings in those specialtics identified as tech-
nicians, at least one year of successful experience in' a - reco,nized automotive main-
tenance shop, plus three years of high school or two years of technical institute
automotive program instruction is required; followed by successful completion of one
or more of the certification tests conducted annually by the National Institute for

Automotive Service Excellence. _

N
N\

Those learners who complete lcss'tz;y the full program of instruction successfdily

PREREQUISITES:

See each instructional guide block cover page.

* PERFORMANCE EVALUATION:

Test items are competency based (outlines, less the necessary detail or data for
problem solvi@g) for use in task and for end of course performance evaluation for
job or advanced instruction qualification. Test items are provided for each in-

structional block.

- EQUIPMENT: | . | .

See general equipment list attached to last block of program. Special tools and
equipment requirements peculiar to a specific block of instruction are listed on

Q the last page of that olock.

Pt
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Academic Subject Courses Required in Automotive Mechanles Propram Curriculum

¢ N
HIGH SCHOOLS
SUBJECT " UNITS
.,English I, II, III, IV 4
*TiGeneral Math, Algebra /Prgparatory General Math . 1
? “» or Algebra I d (”
Physical Science . vf 1
Biology- | T ’ . 1 .
Indﬁstrial Practice 1
Health and P.E. S . 18
- U. 8. Studies ‘ j »'“ 1
‘ Electives | 5 P | 3 or 4*
Academic Total
Automotive Total - 5 or 6%
Curriculum'Total E % 18 Units

‘Total varies with each- school because of the variations in total automotive
mechanics instructional hours available at each high school.

12
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SUGGESTED CURKICULUM
AUTOMOTIVE MECHANIC
COMMUNITY COLLEGE/TECHNICAL INSTITUTE

One-Year Program (First Four Quarters of Two-Year Program)

N
\

Academic Subjects Instructicnal Contact Hours
MAT 1100 Vocaticnal Math - 33
ENG 11C1 Reading Improwvement . . 33
GUI 1101 College Orientation ‘ 11
ENG 1102 Communications Skills 33
PHY 1iUl  Applied Science . 55
PSY 1101 Human Relations 33
BUS 1103 Small Business Opeéations ) 33 .
Total Academic Hours ‘231

Total Automotive Hours 1075%*
Grand Total Nne-Year 1306

* There will be limited variations tc this number.

Optional: Automotive Cooperative Training - AUT 1200 - if employed may
follow fourth quarter for two-year program students — 449 hours.

Two-Year Program (Includes™all Items Taught in One-Year Program)

Automotive Subjects ) o 575 Hours **
. " Y, <
Academic Subjects  (MAT 1103 - Autdmotive Math) 33 Hours
; Total Hours 2nd Year 608
Grand Total Two—-Year Program
(Less Cooperative Training) 1914
Grand Total Two-Year Program
(With Cooperative Training) . 2363

** There may be upward variations to this number.

13
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ARTICULATION RESEARCH PROJECT
SIGNATORIES TO LOCAL AREA OCCUPATIONAL EDUCATION CUREICULUM
ARTICULATION AGREEMENTS

The following listed local area public school system and community college/
technical institute administrators have agreed to articulate their Automotive
Mechanics Program of instruction. Such agreements involve the employment of
this document as an instructional objectivi:s guide. High school students who
successfully complete recognized articulated portions of this program and are
evaluated as job qualified in work completed will be given appropriate credit
for such work by the local area community college/technical institute.

Cumberland Area: -

Howard E. Boudreau President Fayefteville Technical Institute
Fayetteville, North Carolina

C. Wayne Collier Superintendent Cumberland County Public Schools
Fayetteville, North Carolina

R. Max Abbot 7 Superintendent Fayetteville City Schools
Fayetteville, North Carolina

Duplin Area:

.

Carl D. Price President James Sprunt Institute
Kenansville, North Carolina

Charles H. Yelverton - Superintendent Duplin County Public Schools
Kenansville, North Carolina

Person Area:

W. S. Rogers Superintendent Person County Public Schools
Roxboro, North Carolina

E. W. Cox ' President * Pledmont Technical Institute
Roxboro, North Carolina

Wayne Area:

J. K. Wooten Superintendent Wayne County Schools
Goldsboro, North Carolina

W. R. Johnson Superintendent Goldsboro City Schools
N Goldsboro, North Carolina

C. E. Erxwin,. Jr. President Wayne Community College
Goldsboro, North carolina

l; ‘




THE ARTICULATION RESFARCH PRUJECT

Backgyround: The Articulation Research Project was initia*ed on September 1,
1974 as a State Board of Education approved joint effort by the President of
Jzmes Sprunt Institute.and the Superintendent of the Duplin County Public
Schools. It was and is supported by the North Carolina Occupational Research
Unit, State Department of Public Education with funding provided jointly by the
State Departments of Public Instruction and Community Colleges.

The occupational program instructors of James Sprunt Institute and the teachers
from the Duplin County High Schools, assisted by appropriate occupational ad-~
visors, acting as a joint area committee were responsible for the development

of the iastructional material content of the initial articulated instructional
objectives guide for this program. That guide was in turn updated, revised, and
refined by a state level committee to provide a pilot model foi 4 state articu-
lated instructional objectives guide for this program. This guide will be used
by all secondary and post-secondary institutions and teachers who have entered
into local area articulation agreements for this program.

The state level committee that developed the revisions and refinements to the
Duplin Area Committee produced guide consisted of representatives from each local
area joint advisory and program committee for the occupation concerned that is
operational in the areas of the state that have entered into local area articu-
lation agreements. Each local area sent both secondary and post-secondary occupa-
tional teachers/instructors as representatives for each articulated program, plus
at least one advisor for each program, to participate as the state advisory and
program committee. Where possible, a state occupational education staff member
from both the Department of Public Instruction and the Department of Community
Colleges participated in the role of acting executive secretary for each joint
state advisory_and program committee. This committee acting as a whole performed
the actions cited above. The joint state advisory and program committee members
participating from the local areas and state staff personnel are listed below.

NORTH CAROLINA JOINT AUTOMOTIVE MECHANICS ADVISORY AND PROGRAM COMMITTEE

Ted Rollins T & I Consultant _ N. C. Department of
Public Instruction.
Raleigh, NC

Lester Anderson Advisor, Duplin Area Warsaw Motor Co.
Warsaw, NC

Huett Braxton Advisor, Duplin Area ' O0'Neal Motors, Inc.
Raleigh, NC

Charles B. Massey Advisor, Wayne Area Brack-Wilson Ford
Smithfield, NC

Jesse W. Barrett Person Area Person County Schools
Roxboro, NC
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John L. Cade, Jr. éumberland Area Cumberland County Schools
Bunn Level, NC

Richard A. Fry Duplin Area . James Spiunt institute
Keaansville, NC

Andrew Krainiak Cumberland Area Fayetteville City Schoels
Fayetteville, NC

Ed R. Musselwhite Cumberland Area Cumberland County Schools
’ St. Pauls, NC

James C. Newbold Person Area Piedmont Technical Institute
Roxboro, NC g

Bobby W. Perkins Cumberland Area Fayetteville Technical Inst.
Fayetteville, NC

Elmer Rackley Wayne Area Wayne County Schools
Pikeville, NC

Luby D. Worley Wayne Area " Wayne Community College
Goldsboro, NC

T«r

. Credits: -

Task Listing Prepared with the assistance of Automotive Advisors

Instructiscnal Objectives Guide Content - Prepared by the Duplin Area Automotive
Instructors, updated and revised by the Joint Advisory and Program Comhmittee

Instructors.

Editor - Carlyle P. Woelfer, Ed.D. Project Director
Typist Carla J. Gaiser James Sprunt Institute
Printing . Offset Room James Sprunt Institute

Block 14.0 - Emissions Control - Developed based upon Fayetteville Technical
Institute material with input and review from advisors:

- Lester Anderson Duplin Area Advisor Warsaw Motor Co.
Warsaw, NC

Victor Finocchi Duplin Area Advisor Royal Dodge
: . Fayetteville, NC
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DEVELOPMENTAL PROCEDURES
FOR THE
AUTOMOTIVE MECHANICS INSTRUCTIOLAL OBJECTIVES GUIDE

To ensure that the instructional objectives were valid with industry reguirements,

the sutomotive advisors were asked to identify in order of complexity the jot taqks
which an awtomotive mechanic must be qualified to do in each of the major assembly

or operational areas of the modern automobile. This grouping has been identified as
blocks. 1In most cases a block of instruction is identified with a specific swecialty
as pertains to 'he automobile. The task listings of the advisors were in tu.n con-
solidated into a standardized task listing representing the committee agreed upon
tasks, titles, aud complexity sequences. At the same time, the various tasks were
also identificd by frequency of performance and the job skill level of the individual
normally required to perform the task. The standardized task listing follows this

narracive.

With the information provided by the task listing, the aucomotive instructors then de-
veloped the instructional objectives for the program by converting each task into an
instructional objective. This objective was then reduced to skills (process objectives),
what the learnmer must be taught how to do, and the related technical inforiation; which
is the informational type knowledge that is required for the worker to be able to per—
form the task at hand. The instructors also estimated the number of instructional con-
tact hours required for the average student in a regular class to achieve the instruc-~
tional objective, assuming that the required resources are available.

The performance standards listed for each instructional objective are based upon industry
publications, instructor occupational experience, and advisor recommendations. These
standards are the minimum industry performance standards that must be met by the learner
for initial job qualification in performance of the task specified.

To ensure that the standards and the technical content of the instructional guides are
fully valid, accurate, and adequate, the automotive advisors are then asked to review the
guide and comment on possible errors in fact and suggested improvements. The total cormit-
tee will then meet to discuss proposed changes and an errata sheet will then be published.

The instructors also prepared standardized test items for each block of instruction in the
program. These test items will be used in evaluation of performance of the learner for

each block of instruction, at both levels of education. These items relate directly to

the instructional objectives. Every effort is being made to ensure that the test items

are valid and reliable, in the determination of the learner's ability to meet performance

- standards for occupational qualification. The emphasis in testing will be upon perfor-

" mance, but written related information test items and the instructor's evaluation of the
learner, based upon classroom performance, are also included for measurement of occupational
qaalification. The test items in most cases are outline in nature and require certain spe-

cific data prior to use to be complete.

Following the last block of instructional objectives guides is a set of Student Vocational
Skills Records which are for the use of the instructor in recording learner progress and
performance. The learner can be given a folding, pocket size, instructional objectives

and performance card with cthe same.information as that on the instructor's records, to per—
-mit the student to keep track of his progress and to determine future requirements.

The Instructional Objectives Guide is intended for use by all inBtructors involved in ar-
ticulation, both high school and CC/TI, to guide the subject matter content of their pro-
grams. This is to ensure that all learners will get the same minimum instructional content

EKC | |
T rova vy €6 ‘ 1 :'v




and emphasis for a specific block of instruction and that the sane perfornance standards

be applied in determining whether or noi a Jearner is occupationally qualified to per-
form the tasks required.
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ARTICULATION RESEAREH PROJECT

Purpose of Instructional Objectives Guides

Articulated instructional objectives guides are expected to serve the following
purposes: ~

1.

Q

ERIC

Aruitoxt provided by Eic:

Serve as the primary vehicle for the articulation of subject matter in
like occupational programs between th~ high schools and the technical
institutes/community colleges, through use by instructors at both levels.

Provide a listing of the minimum tasks that a worker is expected to per-
form in the conduct of a specific level job in the occupation of concern.

Identify the primary detailed instructional objectives which are based

upon the task listing. The tasks are listed in the sequence of complex-
ity, with the least complex tasks being listed first, except where a

task must.be performed as a prerequisite to performance of another. The
sequence of task listing is expected to influence the sequence of instruc-
tion. Task listings are internally grouped as duties or blocks of instruc-
tion. . )

)

Identify the skills (Process Objectives) and related technical information
which must be taught and learned to accomplish the instructional objective.
These represent the minimum skills and related information required for ade-
jjuate occupational proficiency in task performance. '

Designate the instructional contact hours considered necessary to conduct
the required instruction. This is an estimate by the instructors of the
area program and advisory committee as to the time required to teach the
average learner to perform the task and, in most cases, to provide the
opportunity to the learner to perform more than one practical work exercise
to gain occupational proficiency. This time estimate is based upon the
assumption that the instruct6r will have available the essential equipment,
facilities, and instructional aids required to conduct the instruction, with
the class size limited to the number of students shown on the equipment list.

Identify the performance standards to be met for occupational proficiency 1n
the cask. Performance standards used are those considered to be minimum
business or industry standards such as are found :n the professional standards
guides issued by occupational associations of the business or industry. The
standards are those which the learper must be capable of meeting upon comple-
tion of his program or course of instruztion, if he is to be considered as
qualified to perform at a specific job level or a specific job, in the occupa-
tion of the program. The ability to meet the listed standards of performamnce
will also be considered as qualification for=advanced instruction in that oc-
cupational program. :

Provide a guide in the conduct of-sequential occupational competency instruc—
tion by duties or blocks, resulting in quallflcatlon by the learner to perform
limited skill specialist jobs of prrg.essively higher skills until the. program
objective is reached, ie: file clerk to executive secretary, brake technician
to automotive mechanic, etc. Unless it is essential that a learner be given

1



10.

11.

Q

e

Aruitoxt provided by Eic:

instruction in a specific block or duty as a prerequisite for instruction in
a subsequent block, the complexity sequence established should be followed.
As the learner becomes proficient in the performance of tasks in successive
more complex blocks, he gains more marketable competencies that are indenti-
fiable as the lower level job quzlificaticns of a specialist, while working
towards higher skills. This provides an oppuctunity for even the slow stu-
dent to eventually gain sufficient skills un perform adequately as a special-
ist at some level in the occupatioun, despite ihe fact he may lack the ability
to complete the program. The same holds true for the learner who has pro-
gressed satisfactorily through "several" initial blocks of occupational in-
struction (depending upon the program) and then for some valid reason is unable
to complete the program or must leave school. Such flexibility in a program
of inctruction permits the wmaximum number of students to benefit from the in-
struction. Standardized sequences of instructional block presentation also
ensure that lateral articulation can be practiced between the high schools of
a local area and simplifies vertical articulation of qubJect matter with the
local post-secondary institution.

Provides a listing of equipment required to conduct the program of instruction.
Equipment listed is that considered to be the type and quantity ecse,tial for
the conduct of instruction leading to job qualification in the occupation, with

the class limited to the size stated. If class size exceeds the number for which

the equipment is provided, instruction will normally be degraded or take longer.
In some cases, expensive items of equipment, that have limited use, can ve

shared between schools, if adequate transportation and scheduling support is pro-
vidéed by the county school rifice. In some instances it may be possible to delay

teaching of several tasks involving special equipment and then arrange to take
the class to the location of such equipment for instruction.

Provide a list of standardized performance test items to be used in the deter-
mination of occupational proficiency. The test items attached to each block
of instruction are for the most part "outline type" test items, showing the
test objective, since they lack the specific detailed information which must
be provided for use zs a performance evaluation vehicle. This would be pro-
vided at the time of use. These test items 4dre designed to be valid and re-
liable means of evaluation of proficiency in the performance of a specific task.
Performance standards are provided with each test item. The test items liste

- cannot be easily compromised, as long as the specifics are not provided, and

could be used as study guides.:

It is recognized that there may be unlisted tasks that some employers may re-
quire the worker to do in the occupation, when in their employment. The tasks
listed are the minimum requirements for qualification for the job under average
circumstances on a regional basis. The tasks are not limited to a specific
area employment situation or employer. Instructors may teach more skills and
related technical information than is shown in the guides. Such information
should be limited to the students who have completed the requirements for the
tasks concerned in the instructional objectives guide. Normally the addition
of tasks to those in the guide should be tased upon local committee agreed

area requirements and be taught by all schoois teaching the block of instruction.

Up—dating'and correction of items in the instructional objectives guides:
Teachers/instructors are encouraged to view the instructional objectives guides
critically in an effort to ensure that the contents are valid and current with



business and industry requirements. Recommendations for change or correction
should be submitted to the executive secretary of the Committee, who should
then assemble and present them to the advisory and program committce as a
whole, for review and possible adoption.

12. Instructional Blocks (Duties): Under normal circumstances the instructor/
teacher should not plan to cecnduct instruction in a given articulated block
of instruction unless the capability exists to conduct all of the instruction
to meet the instructional objectives, with the result that the successful
learner is occupationally qualified to perform the tasks identified with the
block. This of course means that in several cases the high schools will lack
the capability to conduct a full program of instruction owing to lack of re-
sources or instructor time. In such situations, the successful learner, on
leaving high school and certified as qualified as a limited skill specialist
or lower level job in the occupation can seek employment at that level or he
can go on to the local post-secondary iustitution and complete the program.
The front cover sheet for eack block of instruction shows the total instruc-
tional contact time allocated for high school instruction and for the post-
secondary institution. In most cases, the high schools are allocated more
time for the same instructiomal block owing to the usually large classes,
limited physical tresources, often less learner matvrity, at times less lab-
oratory time, and more administrative interruptions. However, there may be
instances where the high schools are allocated less time in a given instruc-
tional block. This is caused oy the fact that the post-secondary institution
covers the block (Automotive Electrical Systems) in its entirety, for occupa-
tional qualification, whereas the high schools will be expected to cover only
that part related as a prerequisite or parallel to another block. In this
case, conduct of a portion of the block instructional objectives is appropriate.
The overall philosophy to be applied in occupational programs is. that it is
better to ensure that the learner is fully qualified to perform all of the
tasks in a limited group of bldtks or modules in an occupation and qualify as
a specialist, than to be only familiar with a large number of tasks and occupa-

tionally qualified to perform none of them.

13. Most occupational programs will contain certain basic blocks of instruction
without which a student would not be considered occupationally qualified at
any level. Such blocks are normally identified. as blocks 0.0 to 1. 0" and on
occasions blocks 2.0 and 2.5. Such blocks usually are base blocks and should

be\taught early or first in the program sequence.

o~
~

o -

Prepared and Published by: Occupational Education Research Project, Articulation
of Occupational Education Programs Between Secondary Schools and Technical Insti-
tutes/Community Colleges; c¢/o James Sprunt Institute, P, 0. Box 398, Kenansville,
North Carolina, 28349; Corlyle P. Woelfer, Ed.D., Project Director.
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BLOCK OR DIVISION: Introduction to Automotive

SUB-BLOCK OR DIVISION: 0.0  SHOP OPERATIGNS AND

ThSK

Hdrills, etc.)

ARTICULATION RESEARCH PROJECT
OCCUPATIONAL TASKS
AUTQMOTIVE HECHANICS

Frequency that average
worker will e required

to perforn the task.

Level of difficulty:
normally performed by

skili level or levels checked,

Technology 0.0

SAFETY
(In Order of Complexity)

Practice shop safety, (Fire, cleanliness,
orderly work area, lifting, acid, good
ventilation, etc,)

Follow required procedures for shop hazard
emergencies, (Burng, electrical shock, in-
jury, poison, carbor monoxide, fumes, etc,)

Identify, learn hov to use properly, and
naintaie comon head tools and measur'ng
devices.

Identify and learn how to use properly items
of comon shop equipment. (Jacks, lifts,
air compressors, etc.)

Identify and learn how to use properly items
of common use shop machinery. (Grinders,

Be faniliar with and able to apply correctly
Standard Shop Operating Procedures. .(Flat
Rate Manual, Job Orders, Parts Requisitions,
Common Shop Terminology (jargon)).

Identify and learn use(s) of standard auto-
motive fasteners,

HONTHLY . MORE INTER-
OR LecS | WEEKLY DAILY | OFTEN LOWEST MEDIATE HIGHE§2
X X
X X
X X “
) 4
X X
X !
; ¢
)

P



ARTICULATION RESEARCH PROJECT Chrequency that average Level of difficulty:

OCCUPATIONAL TASKS worker will be required normally perforned by
AUTOMOTIVE MECHANICS to perform the task. skill level or levels chicked,
SUB-BLOCK OR DIVISION: 0,20 The Motor Vehicle: | youTLy MORE INTER-

Assebly Ldentificatien, Assembly and Vehicle | oR 1rss | WEEKLY | DAILY | oFteN || Lowest MEDIATE | HIGHEST
Mechanical Operation and Driver Maintenance. '

b

201 Lubrication and-Tires: Know types, purpose | X | X
application, and operator maintenance. '

- 0.202 Cooling System: Xnow purpose, operation, X X
major parts, and operator maintenance,

0.203 Braking System: Kaow purpose, operation, X X
major parts, and >perator maintenance.

0.204 Tuel System: Know purpose, types of fuel,. X X ¢
system operations, major parts, and oper- B
ator maintenance. s, °

>
>

0,205 Steering System and Front Erd: Know purposg
operations, major parts, and operator main-
tenance. '

0.206 Power Train and Manual Transmission: Know X X
purpose, operations, major parts, and oper-
‘ator maintenance.
0,207 Engine: Kncw purpose, operations, major : X - X
parts, and operator maintenance.

0.208 Automobile Heaters and Air Conditioners: X : X
- Know purpose, operation, major parts, and -
oper-itor maintenance.

-0
PR |

0.209 Autoinat_ic Transmission: Know purpoé'e,' A o X X

2q operation, major parts, and operator
maintenance. ,




ARTICULATION RESEARCH PROJECT - Frequency that average

Level of difficulty:
normally performed by

skill level or levels checked,

MORE
OFTEN

INTER-

OCCUPATIONAL TASKS worker will be required
" AUTOMOTIVE MECHANICS to perform the task.
~ SUB-BLOCK OR DIVISION: 0.20 (Con't.) MONTHLY |
o OR LESS | WEEKLY | DAILY

sk
0,210 Automotive Electrical Systems: Purpose, X

. operations, major parts, and operator

" malntenance.
0.211 Enissions Control: Leamn Purpose, operation) X

major components, and operator maintenance,

SUB-BLOCK OR DIVISfON: 0,30 The Automotive
Technician

0,31 Know Opportunitxes and job availabllity for ‘ ) X
the Automotive Technician, -

0.3 aow how to get a job, hold a job, and earmn | - X
advancement, (Good references, first im- o
pressions, reliability, qality performance,

ete,)
0,33 Know how to meet people and to be accepted | X
by fellow employees. r
0,3 Know the technician's responsibilties ) . X

toward his employer, the customer, and his
craft. (The work ethic, honesty, legal con-
cerns, public relations, the shop image, etc)
: ¢

NOTE: Block 0.0 conta}qs the essential General ‘.
Information and Vocational Guidance for :
Automotive Program, Time permitting,
"Ristory of the Au\\ﬁobile" may be added.

LOWEST | MEDIATE | HIGHEST

o



!

ARTICULATION KESEARCH PROJECT
OCCUPATIONAL: TASKS
" AUTOMOTIVE MECHANICS

BLOCK OR DIVISION: LUBRICATION AND VEHICLE

1hSK

1,01

s,

OPERATING MAINTENANCE 1.0
(In Order of Complexity)
Change oil and filters.
Lubricate vehicles and equipment.

Remove, repair or replace tires, maintain
equipment.

Winterize vehicles.

BLOCK OR DIVISION: COOLING SYSTEM MAINTENANCE

2,01

AND REPAIR 2.0

(heck coolant freezing point.

Tnspect and replace vater hoses.
Pressurize and inspect coolant system,
Test and replace thermostat.

Check overflow tank and accessories.

Remove and reinstall radiators.

Chemically clean and flush cooling system.
Replace water pump.
Replace freeze plugs.

Inspect, replace and adjust belts.

Ingpect, remove and replace fan clutch,

Frequency that average
worker will be required
to perform the task.

Level of difficulty:
normally performed by

gkill level or levels checked,

MONTHLY | ‘ MORE
OR LESS | WEEKLY | DAILY | OFTEN
X
Y
X
X
C,
| X
¥
X
X
X
g
X
X
X
X
X

INTER-
LOVEST | MEDIATE | HIGHEST

X X X
X X X
X X X
X X X
X X I o
X X X
X X X
X X X
X X X
X X X
X X X

X X

X 1)
X X X
X X X




\

" BLOCK

(Perf
TSk

300
3.00
303
304
2.05

BLOGK

" ARTICULATION RESEARCH PROJECT
OCCUPATIONAL TASKS
AUTOMOTIVE MECHANICS

OR DIVISION:" AVIOHOBILE HEATER MAINIENANCE
AND REPAIR 30
ormed in conjunction with Block 9.0)

Inspect and replace defroster hose.
Service heater control Componentst
lReplace heater water control core.

* Service or replace circulating heaters.
Diagnose heating system malfunctions,

OR DIVISION: BRAKING SYSTEM MAINTENANCE AND
REPAIR 4.0

Adjust brakes. )

Adjust hand brake linkage,

Free up parking brake cables,

Replace hand brake linkage.

Bleed brakes.

Service brake warning systen.

Service brake metering valve.

Inspect, repair or replace self-adjusters.

Replace brake hoses and lines.

Inspect and replace brake pads (disc brakes),

Frequency that average
worker will be required

to perform the task.

Level of difficulty:

normally performed by
skill level or levels checked.

MONTHLY : ' MORE INTER-
OR LESS | WEEKLY DAILY OFTEN LOWEST . | MEDIATE | HIGHEST
X X X X
X X X
X X X
X X X
b X X
X X
X X
X X
X X
X X
X X
X X g
X X
X X
X

(14
[V



BLOCK
sk

4,072

|

BLOCK

3.01

ARTICULATION RESEARCH PROJECT
OCCUPATIONAL TASKS
AUTOMOTIVE MECHANICS

OR DIVISION: 4.0 (Con't)

Inspect and replace brake shoes.

Inspect and turn rotor if necessary
(disc brakes),

Inspect and turn brake drums.
Radius grind hrake shoes.

Repair or replace wheel cylinder.
Repair or replace master cylinder,

Repair or replace hydraulic power cylinders
and valves.,

Perforn operational brake inspections,

OR DIVISION: FUEL SYSTEM HAINTENANCE AND
RPAR 5.0

Inspect, service, or replace carburetor.
air cleaner,

Clean or replace fuel filter units,

Remove, service, or replace fuel pumps or
fuel lines and hoses.

Install carburetors.

Inspect and measure fuel flow and pressure

o of system,

Frequency that average
worker will be required

to perform the task.

Level of difficulty:
normally performed by

skill level or levels checked.

MONTHLY MORE INTER-
R 16Ss | weEkLy | parcy | OFTEN || LOVEST | MEDIATE | HIGHEST
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X




BLOCK OR DIVISION: 5.0

ThSK

5.06

5,07

BLOCK OR DIVISION: STEERING AND FRONT END

ARTICULATION RESEARCH PROJECT
OCCUPATIONAL TASKS
AUTOMOTIVE MECHANICS

Frequency that average
worker will be requir

to perforn the task,

(Con't)

Adjust carburetor,

Inspect, clean and adjust choke unit
(automatic and manual),

Inspect, service, or replace gas tank, cap

and sending unit,
Repalr or service carburetors.

Analyze‘fuel injection problems by means of
electrical diagnostic equipment,

MAINTENANCE AND REPAIR 6.0
Lubricate the front and rear suspension,
Replace belts and set tension.

Adjust worm and sector in steering box,

Repair or replace manual steering componentq&\

Repair, rebuild, or replace power steering
components.

Repair or replace tilt and telescoping and
cellapsible mast jackets.

Perform visual inspections of suspension
systens.

Replace shock absorbers and mounting.

Level of difficulty:
normally performed by

skill level or levels checked,

MONTHLY MORE
{ OR LESS | WEEKLY DALLY Offéﬁm
X
X
X
" X
X
X
X
X
. \
X
X
X
X
X

INTER- "
LOVEST | MEDIATE | HIGHEST
X
X
X
X
X
X

X X X
X X
X X
X X
X X

X



BLOCK OR DIVISION: 6.0

sk

ARTICULATION RESEARCH PROJECT
OCCUBATTONAL TASKS
AUTOMOTIVE MECHANICS

(Con't)

Replace front wheel bearings grease seal.
Repair or replace rear suspension systen.
Inspect and repair front suspension systems
Replace pivot points on steering linkage.

Rebush king pins or link pins.

6,113 Replace ball joints.

Replace front suspension control arms and
bushings.

Adjust or replace torsion and trunion bars,
Balance wheels and tires,

Inspect, adjust and repack front wheel
bearing.

Inspect and replace steering spindles.
- ;

[}

Inspect and align front end.

Inébect and align rear end,

r
J

Frequency that average
worker will be required

to perform the task,

Level of diffieulty
normally performed ly

skill level or levels checked,

NONTHLY NORE INTEF-
OR LESS | WEEKLY | DALLY | OFTEN || LOWEST | MIDIMTE | HIGHEST
X X
X X
X X
X X X
B X
X X
X X o
C .
X X
X ¥
X X
X X X
X X
X X




ARTICULATION RESEARCH PROJECT Frcquency that average Level of difficulty:

OCCUPATIONAL TASKS worker will be required hormally performed by y
AUTOMOTIVE MECHANICS to perform the task. skill level or levels checkad,
BLOCK OR DIVISION: DRIVE TRAIN AND MANUAL : , "
R — OR LESS | WEEKLY | DAILY | OPTEN LOWEST | MEDIATE HIGHEST
ThsK | |
101 Lubricate U-joints. X X X X
1.02 iubricate speedometer cable drive geay ar{‘d X /. X X X
housing, '
1.03 Repair or replace slip-joints or U-oints. X X X
104 Replace drive~line seals. X R X
1.05  Test and replace out-of-round drive shaft, X X X
1.06  Inspect drive shafts, U-joints and center X | | X,
bearing, _ . | ©
| | o
107 Replace manual transmission gaskets atd X X X
seals (in-car repairs), !
L}
(Y §
L08  Replace pilot bearings. X ' | X X
109 Replace throwout bearings. X X X
N |
110 'RepiaCe transmission mounts, X X
L1l Adjust mechanical-type clutch, | ’ X X
s .
112 Adjust external shift linkage on manual ' X X
transmissions. ' '
]__ﬁ Inspect shifting, : RS | X
1.14  Perform operati’nal udnual transmission , X | ) ' X
Inspections,
'
\ (




 BLOCK OR DIVISION: 7.0

s

2

ARTTCULATION RESEARCH PROJECT
OCCUPATIONAL TASKS
AUTOMOTIVE MECHANICS

(con't)

Replace mechanical type clutch,
Replace a nanual transmission

Rebuild manual transmission (major repairs).

- Replace rear-axle shaft, bearings and seal,

Replace pinion seal.
Replace differentials,
Overhaul differential.

Perform operational inspections of differen-
tials,

Road test inspections of diffetentials,

BLOCK OR DIVISION: ENGINE-MAINTENANCE, REPAIR, AND

OVERHAUL 8.0

Clean engines.

Inspect exhaust systems,

Inspect or remove and replace exhaust mani-

folds,

Remove and replace engine mounts.

Perform operational inspections of positive '

crankcase ventilation systems.

\‘1 w (] . 1] L] ’
| JERJCepair or service crankease ventilation

TFrequency that average
worker will br required

“to perform the task.

Level of difficulty:
normally performed by

skill level or levels checked.

| MONTHLY

MORE INISR-
OR LESS | WEEKLY | DAILY | OFTEN || LOVEST | MEVIATE | HIGHEST
X X
, x .
X X
X X X
X X X
X B X
v =
i § o
o
X X
X X
X X
X X
X . ¥
i
i!
‘ NS
/ X X
X X
X X




. BLOCK OR DIVISION: 8.0

Tk

(o =)

131

8.13

8.14
b
5.1
.17

ARTTCULATION RESEARCH PROJECT
OCCUPATIONAL TASKS
AUTONOTIVE MECHANICS

(Con't)

Run compression test.
Perform cylinder leakage test.
Perform cylinder balance tést.

Diagnose valve train and head malfunctions.

Clean ergine parts and make visual check for

condition.
Remove and replace pan and valve covers,

Perform cperational inspections of engine
lubrication systems.

Remove and replace gaskets and seals.
Remove and replace head gaskets.
Inspect head for warp.

Adjust valves.

Remove and replace valves.,

Grind Valves.

Resurface valve seats,

Remove and replace valve lifters,

Remove and replace valve guides.

ERIC 1.

IToxt Provided by ERI

Frequency that average.
worker will be required
to perform the task.

Level of difficulty:
normally performed by

skill 1evel or levels checked,

|

| MONTHLY |  MORE | IvER- |
OR LESS | WEEKLY DAILY | OFTEN LOWEST MEDIATE | HIGHEST
X lX
| X X
X X
X X
X | X
« -
X X o
X X
X X
X )
b X
X X
X \ X
X X ‘
- X
L, X
X (Job for Maghine Shop)|i



ARTICULATION RESEARCH PROJECT Frequency that average Level of difficulty:

OCCUPATLONAL TASKS worker will be required normally perforned by
" AUTOMOTIVE MECHANICS to perform the task. skill level or levels checked.
BLOCK OR DIVISION: 3.0 (Con't) HONTHLY | MORE INTER-
: : OR LESS | WEEKLY DAILY | OFTEN LOWEST | MEDIATE | HIGHEST
8,18 Remove and replace valve seats. X (Jo for Machine Shop) X
.8'_19; Machine valve guides for special seals, X )&
S_ZQ Remove and teplace oil pumps. | X | X
t | - o
8.21  Repair oil pumps. X X
8.21  Remove and replacé timing gears and chains. | X X
8,23 Remove and replace flywheel, X ' X
: o
‘ ‘ N
8.24  Remove and replace flywheel ring gears, ° X X o
8.2) Remove and replace engines from vehicles. . X X
8,26 Remove aud replace connecting rods and X X
bearings.
8.27  Remove and replace pistons, X X
8.28  Remove and replace rings on pistons. X X
8,29 Remove and replace crankshaft and bearings.. | X . | X
8.0 Inspect crankshaft and comnecting rod X \ X
assembly using micrometers and other equip-
M ment,
_8___1_ Inspect and correct bearing fit, | X | X
8,32 Remove and replace camshaft, X | X
8.33 o Remove and replace cémshaft bearings. |3 i : | X




ARTICULATTON RESEARCH PROJECT
OCCUPATIONAL TASKS
AUTOMOTIVE MECHANICS

Frequency that average
worker will be required

to perform the task.

Level of difficulty:
normally performed by

skill level or levels checked.

BLOCK OR DIVISION: AUTOMOBILE HEATER AIR CON-

sk

DITIONER MAINTENANCE AMD REPAIR 9.0

Block 9.0)

9,001 Service heater and air conditioner control

components,
Discharge system.
Remove and replace air conditioner fan motor

Remove and replace dryer in air conditioning
unit,

Service air conditioner control cables and
switches,

Remove and replace freon control valve in
air conditioning unit.

Remove and rep.ace expansion valve in air
conditioning unit,

Remove and replace compressor seals.

Remove and replace condenser in air con-
ditioning wnit.

Remove and replace evaporator in air con-
ditioning unit,

Repair or remove and replace air condition-
ing compressor,

Install air conditioners in vehicles.

(NOTE:  Block 3,0 Tasks performed 11 conjunction withMONTHLY

| } NORE | - ,
OR LESS | WEEKLY | DAILY | OFTEN || LOWEST | MEDIATE | HIGHEST
X X ¥

X X
X X
X X
X I o
o
X X
X X
X X
X X
X X
X X
X ’ X




ARTICULATION RESEARCH ¥ROJECT
OCCUPATIONAL TASKS
AUTOMOTIVE MECHANICS

“UBLOCK OR DIVISION: 9.0 (Con't)
sk
9,12 Pressure test, performance test, and Leak

test the system,

Diagnose heating and air conditioning
mal functions,

Repair automatic a/c and heater systems
vacuun and electrical circuits.

BLOCK OR DIVISION: AUTOMATIC TRANSMISSIONS
MAINTENANCE AND REPAIR  10.0

10.011 Diagnose transmission problers.

10,012 Adjust floor shift linkage.

10.013 Adjust linkage from steering colum to auto-
matic transmission. |

10,014 Adjust linkage from engine to automatic
transmission.

10,02 Clean and visually inspect transmission,

—————gp

10,03 Zeplace or adjust modulators.

10,04 Service filter and check transmission

cooling system.

Replace or adjust neutral switch,

Frequency that average
worker will be required

to perforn the task.

Level of difficulty:
normally performed by

skill level or levels checked,

MONTHLY

ORE

INTER-

OR LESS | WEEKLY | DAILY | OFTEN LOVEST | MEDIATE | HIGHEST
X X
X X
X X
X X X 5
‘ 0
X X
X X X
X X X
X X X
X ¥ X
X X X
‘" X X X




TASK:

10,06

|

1000

'l

10,11

10.12

ey MM PR N L DIV [

< AND REPAIR 10,0 (cont'd, )

Make external adjustment of bands on auto-
matic transmissions,

Remove and install automatic transmission,

p

Remove and replace external seals, gaskets,
and lines on automatic transmissions.

Inspect and removerand replace converter.

i

Inspect and repair front punp and components.

Make internal repairs and adjustments on auto-
matic transmissions.

. Perform operational automatic transmission

inspections.

BLOCK OR DIVISION: AUTOMOTIVE ELECTRICAL SYSTEMS

11,01
11.02

11,03

MAINTENANCE AND REPAIR 110

Clean, gap, and test spark plugs,
3

Replace light bulbs,

Replace flasher units,

5

ST

MONTHLY MORE ,
OR LESS |WEEKLY |DAILY |OFTEN || LOWEST | IVTERMEDIATE HIGKEST _
X X X
X X X
X X X
X X X
X X
X f X
X X
N
X X
X X
X X

51



BLOCK OR DIVISION: AUTONOTIVE ELECTRICAL SYSTEMS

* MAINTEMANCE AND REPAIR 11,0 '
[ {cont'd.) —— — '
N MONTHLY . MORE o - L
TASK: "OR LESS |WEEKLY |DAILY |OFTEN || LOWEST | INTERMEDIATE | HIGHEST
¢ ; g .
11.04 Test, service or replace batteries, cables, and ; ‘ :
battery boxes, , : X ol X
B ' IS
‘ ’ 3
© 11,05 Perform operational inspections of li‘ghtinq : ’ o )
Rl ' J ‘
and electrical systems, | X o X
1106 Remove and replace stop-light switch, | . x | X "
) ‘ ‘ ) <
11,07  Adjust headlights, : | X X
11.08  Adjust, remove, repair, or replace hack-up ! ) “
- lignt switches., | | X ! X o
. 1 )// .
C ?
. I
11.09  Set ignition timing, ' X o Rx
—————— " ‘. \‘\_ )
N .
11,10 Remove and replace generators or altermators. X X
1111 “Remove and replace starters, X A X
11,12 Repair starters and soleroids. X - X
Repalr generators or alternators, | | X A X
__. : ' : o
: A_/’/ ’ E ) - - ‘ 53
Repair or fEove and replace charging svstem ' ' '
requlators. , X' X
r~ , ‘Nj b :J": -
\ 1‘., 49 | i ﬁr \
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BLOCK OR DIVISION: AUTOMOTIVE ELECTRICAL SYSTEMS
MAINTENANCE AND REPAIR 11,0

———— s,

(cont'd.) ‘ \
. | MONTHLY MORE
W | OR LESS |WERKLY |DAILY |OFTEN || LOWEST | TNTERMEDIATE HIGHEST
11,15 Analyze ralfunctions in the cranking system, X X
11,16 Remove, repair, replace and adji-t dig-
tributor, , l X X
11,17 Remove and replace turn signal switches. | X X
11,18 Remove and repair windshield wiper mechanisms
or controls, X X
11.19  Remove and replace fuse block assembly, X X
[
11.20  Remove and replace chassis and under-hood y 0
wiring, ' X X
11.21  Test and rewire dash units, X X
1122 Test and repair automatic alarm systems of .
safety items. X X
11.23  Test and repair cruise control wnits. X X
11,24 Evaliate alternator, generator and requlator
output. X X,
\‘\
11,251 Analyze or adjust engine performance using
ergine analyzer, X X
r-
o
J1 | 5‘)




BLOCK OR DIVISION: AUTOMOTIVE ELECTRICAL SYSTEMS

TASK:

11,253

11,254

11,253

——————

1L

MAINTENANCE AND REPAIR 11,0

(cont'd.)

Lnspect and test secondary circuit leads,
plug wires, distributor cap, and rotor,

Inspect and repair iqnition switch, ‘resistor,
wiring, coil, points, and condenser of the
primary circuit,

Locate and repair shorts and open circuits

"1n wiring,

Test, service, repair or replace components
of electronic ignition systens.

Perforn complete engine tune-up,

MONTHI.Y MORE
OR LESS [WEEKLY |DAILY |OFTEN || LOWEST | INTERMEDIATE | HIGHEST N
N X X
X X
X X
X X
-
®
X X 0




BLOCK OR

14,01

14,02

16,03

16,05

1,06

—

ARTICULATION RESEARCH PROJECT
OCCUPATIORAL TASKS
AUTOMOTIVE MECHANICS

DIVISION: Emissions Control 1.0

Know the air pollution problem.

Know factors involved in and contributing
to automotive emissions.

Know types and method of operation of
common emission control systems and how
to identify each.

Service, repair or replace positive
crankcase ventilation systems,

Service, repair or replace fuel evapor-
ation systems.

Service, repair or replace air injection
systems.

Service, repair or replace thermostatic
air cleaners.

Service, repair or replace exhaust air
recirculation systems.

Service, repair or replace engine modi-
fication sy ems.

Know impact of emission control systems
on engine operations.

Know impact of engine operations on
emissions control systems,

3

Frequency that average
worker will be required

to perform the task,

Level of difficulty:
normally performed by

skill level or levels checked

NONTHLY NORE INIER-
OR LESS | WEEKLY | DAILY | OFTEN || LOWEST | MEDIATE | WIohES
X X X lX
bt X X X
X X X X
X X
X X ¢
c
X X
X X
X X
X X
X X £ X
X X X X




ARTICULATION RESEARCH PROJECT FI'C(]UOHCY that average Level of diffiCUlLy
OCCUPATLONAL TASES worker will be required normally perforned by
AUTOMOTIVE MECHANICS to perform the task, skill level or levels checked.

BLOCK OR DIVISION: Emissions Control 14,0

| HONTHLY MORE INTER-

15k OR LESS | WEEKLY | DAILY | OFiLn LOWEST | MEDTATE | HIGHEST

14,035  Test, service, remove and replace X X
calulytic converter. '

14,12 Inspect, remove and replace teil pipe X X X X

and/or muffler.

ocZ

6
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ARTTICULATION RESEFARCH PROJECT

Instructional Guide

PROGRAM:  Automotive Mechanics YDCC v-03}

(DPI'- High Schools - N/A)

COURSE - Introduction to Automotive Technoloqv (Block n.0)

COURSE DRSCRIPTION: Department of Public Instruction - Currently a part of

Auto Mechanics I and Auto Mechanics II, T & I 7391 and 7392

Department of Community Colleqes -
AUT 1100 - Introduction to Auto Mechanics

INSTRUCTIONAL HOURS: High Schools - 180

CC/TL - 176

INSTRUCTIONAL OBJECTIVES:

1. To provide occupational information to the learner regarding common auto-
motive shop hazards; shop safety practice requirements and protective
devices; fire prevention practices; and how to maintain a safe and efficient

work area.

2. To provide occupational information and training to the learner on

emergency techniques appropriate for normal automotive
maintenance shop hazards, when such hazards result in injury.

3. To provide information and training to the learner on how to identifv, use
and maintain common hand tools, shop equipment, and shop machinerv.

4. To provide information to ihe learner on the knowledge and performance require-
ments for st ‘dard administrative procedures in an automotive maintenance shop.

5. Mo provide information and training to the learner on the identification of
the major assemblies of the modern automobile and the primary components of
these assemblies; the mechanical purpose and operation of the major assemblies
as part of the total vehicle; and vehicle operator maintenance requirements

and procedures.

6. To provide vocational information pertaining to thc¢ Automct ive Maintenance
Industry.

7. To provide occupational information regarding the interpersonal relationships
and responsibilities of the automotive technician towards fellow workers, his
supervisors, emplovers, the customer, and his craft, which will imprdv¥e his

chances for a successful career.

OUALIFICATION OR JOB SKILLS GAINED:

O

ERIC

Aruitoxt provided by Eic:

This block of instruction does not bv itself provide a recognized job level quali-
fication. It is designed to provide the learner with necessary basic skills and
related technical, vocational, and general information in three foundation areas
of the Automotive Technician Program of instruction. These are:

62
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1. shop Operations and Safety - Provides information as to the common automotive
shop hazards and instruction in how to apply the necessary first aid to in-
juries from such hazards; how to use and maintain common automotive shon hand
tools, equipment, and machinerv; and the performance requirements for standard
automotive shop operating procedures. . *

2. The Motor Vehicle - Major assembly and component identification and mechanical
operation of each; plus performance of onerator maintenance requirements.

3. The Automotive Technician - Vocatiocnal quidance and information regarding the
automotive maintenance industry and the occupational opportunities for the

automotive technician.

This block does provide the successful learner with a job qualification in the
automotive service industry, as a service station specialist, when coupled with at
least Block 1.0 [Lubrication and Vehicle Operating Maintenance) and Block 2.0
[Cooling Svistem Maintenance and Repair], of the Automotive Mechanics Proqram.
This qualifi¢ation should be confirmed by evaluation of demonstrated performance
and. knowledge of related technical information.

PREREOQUISTITES: None (Desirable - High School: I.I.F. and Occupational Interest ;
CC/TI: Occupational Interest and Mechanical

Aptitude) "

PERFORMANCE EVALUATION:

Standardized test items are to be used in evaluation of occupational qualification.
The emphasis is upon demonstrated performance and kriowledge of related technical
information. The test items are outlines and for the most part require specific
situations, data, and the automotive component concerned before use in learner
evaluation. The test items are related to the specific tasks which have been
designated as the instructional objectives,

EOUIPMENT REOUIRKEMENTS:

The general equipment list is attached to the last block of this program's instruc-
tional objectives quide. Special equipment requirer ‘nts paculiar to a specific
block of instruction are attached to the instructional obhjective quide block con-

cerned.

NOTE: All instructional times shown are "sugg::ted instructional times"” and include
the explanatory, demonstration, application, evaluation, and critique phases

of instruction.

op
¢S
~—
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ARTICULATION RESEARRCH PROJFCT
OCCUPATIONAL TASKS AND INSTRUCTIONAL REOUIREMENTS

Automotive Mechanics

BLOCK 0.0 - INTRODUCTION TQ AUTOMOTIVE TECHNOLOGY
SUB-BLOCK NUMBER: 0.10 TITLE: - Shop QOperations and Safety
TASK NUMBER: 0.11 TITLE: Know and Practice Shop Safety

INSTRUCTIONAL OBJECTIVE - 0.11: To Learn Shop Safety Hazards and Required
Safety Practices For Such Hazards.

SKILLS: (Process Ohijectives)

0.111 -~ State and list shop safety hazards. L
© 112 -~ State, list, and demonstrate safety practices for each hazard cited.

RELATED TECHNICAL INFORMATION:

Required safety practices for shop hazards.
REQUIRED INSTRUCTIONAL TIME: - 0.11, 8 hours.

REQUIRED PERFORMANCE STANDARDS:

Learner can list hazards and required safety practices with 90% accuracv.

TASK NUMBER: 0.12 TITLE: Know and Apply Emergency Procedures Required
By Injuries Caused by Shop Hazards.

INSTRUCTIONAL OBJECTIVE - J.12: How to Perform Emergency Procedures Required By
Shep Hazard Injuries.

SKILLS: (Process Objectives)

0.121 - First aid requirements for shoop hazards.
0.122 - How to perform first aid for shop hazards.

RELATED TECHNICAL INFORMATION:

Required first aid materials. First aid manual.

™

REQUIRED INSTRUCTIONAL TIME: 0.12, 2  hours.

REQUIRED PERFORMANCE STANDARDS:

Can perform the required emergency actions correctly for a glven injury with
90% accuracy.
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SUR-BLOCK NUMBER: 0,10 TITLE: Shop Operations and Safety (cont'd.)

TASK NUMBER: 0.13 TITLE: _Identify, Tearn How to Use Properly, and Main-
.tain Common Hand Too's und Measuriny vices.
INSTRUCTTONAL OBTECTIVE - 0.13: To Identify and State Purpose of Cc _Aufo:
motive Hand Tools and Measuring Dev and

How to Properly Use aud Maintainm Such Tools.

SKILLS: (Process Objectives)
0.131 - Identification of shop tools and measuring devices.

0.132 - state purpose of shop tools and measuring devices by item.
0.133 {~ How to use and maintain common shop tools and measuring devices.

RELATED TECHNICAL INFORMATION: N
Tool care and maintenance.
SUGGESTED INSTRUCTIONAL TIME: 0.13 10 hours.

REQUIRED PERFORMANCE STANDARDS:

Identification and purpose of tool or measuring devices, 80% accuracy.
Demonstrate how to use and maintain tools and measurins devices with 85% accuracy.

TASK NUMBER: 0.14 TITLE: _Identify, Learn How to Use Properly

INSTRUCTIONAL OBJECTIVE - 0.14: To Ildentify, State Purpose, Demonstrate How
To Use Properlv Items of Common Shop |
“"Equipment. :

b}

SKILILS: (Process Obijectives)

0.141 - To identify and state puvpose of shop equipment.
0.142 - How to use common shop equipment.

RELATED TECHNICAL INFORMATION:
Equipment care and maintenance.
SUGGESTED ' INSTRUCTIORAL .TIME: 0.14 2 hours.

REQUIRED PERFORMANCE STANDARDS:

Learner can identify and state =purpose of shop eouipmént items, 80% accuracy.
Learner demonstrates how to use properly shop equipment items with 357 accuracy.

<D
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SUB-BLOCK NUMBER: .10  TITLE: Shop Operations and Safetv (cont'd.)

TASK NUMBER: 0,15 TTTI.E: Identify, Learn How

to Ulse Properly

***** ITtems of Common Use

Shop Machinery.

INSTRUCTTONAL ORJECTTVE - 0.15: _To Tdentify, State

burpose, Demonstrate How To

Use Properly Isems

of Common Shop Machinery.

SKILLS: (Process Obijectives)
0.151 - To identify and state purpose of common
0.152 - How to use common shop machinery.

RELATED TECHNICAL INFORMATION:

Fquipment manufacturer's instructions manual.

SUGGESTED INSTRUCTTIONAL TIME: .15 2 hours.

REQUIRED PER'ORMANCE STANDARDS:

Learner can identify and state purpose of items
with 80% accuracy.

shop machinery,

of common use shop machlnery

Learner can demonstrate how to use .properly items of shop machinery with

85% accuracy.

TASK NUMBER: 0.16 TITLE: _Know Perfo: ' _Requirements of Standard Shop

Operating P «rures.,

TNSTRUCTIONAL OBJECTIVE - 0.16: To Identify, State the Purpose and Use Procedural

_Guides Such as Shop Manuals, Flat Kate Manual,

Charts, Manufacturer's Specifications, Parts Manual ,

Job Nrders, Parts Requisitions Forms. State Mean-

ing of Standard Shop Terms [Jargon] and How Used,

—~——
SKILLS: (Process Obijectives)

\,
\

0.161 - To identify and state purpose of shop operating procedures.
0.162 - How tb6 nuse shop operating maruals, charts, forms and job orders.
0.163 - To identify and state use of common shop terminologv. . -

RELATED TECHNICAL INFORMATION:

o)

Contents of procedural guides cited in instructional objective. -

SUGGESTED INSTRUCTIONAL TIME: 0.16, 2~ hours.
REQUIRED PERFORMANCE STANDARDS:

Learner csn identify, state purpose, and use items covered during instruction .

with 80% accuracv.

O

RIC /-
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- 3.5 -

SUB-BLOCK NUMBER O.10 _ TITLE:_Shop Operations .and Safety

TASK NUMBER: 0.17 CTITLE: Identify Types and Know Use of Common Automotive
‘ Fasteners. »
INSTRUCTIONAL OBJECTIVE - 0.17: How to Identify, Select and Use the Proper
Fastener for A Job.

SKILLS: (Process Objectives)

0.171 - Identify - Screws

Bolts

Nuts

Lock Washers

Cotterpins

Snap Rings

Keys and splines
0.172 - How-to determine proper fastener for a job.
0.173 - How to use various types of fasteners.

RELATED“TECHNICAL INFORMATION:
- Textbooks oo \
- Manufacturer's catalogs

~ Specifications Manuals

© SUGGESTED INSTRUCTIONAL TIME: 0.17, 5 hours.

REQUIRED PERFORMANCE STANDARDS:

- Learner can 1ldentify, state purpose of and usc¢ common autumotive fasteners
with 807% accuracy. . -

—t
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SUR-15iI,OCK NUMBER: 0.20 TITLE: _The Motoxr Vehicle: Assemblv Identification,
Assembly and Vehicle Mechanical Operation, and
Operator Maintenance.

" TASK NUMRiR: 0.201 TITLE: Know Types, Purpose, ['se, and Operatoxr Care of
Lubrication Items w@rd Tires.

INSTRUCTTONAL OBJECTIVE - 0.201: &s.Identify Types; State Purpose, Use, and
Perform Operator Care of Lubyication Items
and Tires.

SKILLS: (Process Objectives)

N,2011 - Purpose and types of lubrication systemns

0.2012 - Identify major component parts and state purpose in lubrication
system. ‘

0.2013 - Purpose and types of tires.

0.2014 - Lubrication and tire tools and equipment.

0.2015 - How to perform operator maintenance of lubrication system and tires.

RELATEDRD TECHNICAT, INFORMATION:
See apprcpriate manuals and- charts,
REQUIRED INSTRUCTIONAL TIME: 0.201, _ 12  hours.

“I.QUIRED PERFORMANCE STANDARDS:

Learner can list types, state purpose, use, and care of lubrication and tire
items with B80% accuracv.

FASK NUMBER: 0.202 TITLE: Know Purpose, Operation, Major Component Parts and
Operator Care of *he Cooling Svstem.

TNSTRIJCTIONAL OBJECTIVE - 0.202: To State Purpose and Operation of Cooling Svs-
stems, Xdentify Major Component Parts and State
Purpose; and Perform Tperator Care.

SKILLS: (Process Objeciives)

0.2021 - State purpose and operation of the cooling system.
0.2022 - TIdentify and state purpose of major component parts.
0.2023 - How to perform operator maintenance of cooling system.

RELATED TECHNICAL TNFORMATION:

See appropriate shop manuals.

RFEOQUIRED INSTRUCTIOJAL TIME: 0,202, __12 hours.

REQUIRED PERFORMANCE STANDARDS:

Learner can identifv each major component of sv.tzem, state purpose and opera-
tion, and perform operator maintenance with 80% accuracy.
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SUB-BLOCK NUMBER: 0.20 TITLE: The Motor Vehicle: Assembly idéntification,
"Assembly and Vehicle Mechanical Operation, and
Operator Maintenance. {cont'd.)

TASK NUMBER: _N.203 TITLE: Know Purpose, Opevration, Major Parts and Operator
: k Care of Autcmotive Heater System.

INSTRUCTIONAL QOBJECTIVE - 0.203: "Ep_§taté Purpose and Operation of Automotive
. Hea*er Svstem, Identify Major Component Parts
and _State Purpose; and Perform Operator Mainte-
ne :
nance.

SKILLS: (Proc.:ss Objectives)
‘/.‘
0.2031 - Purpose »nd operation 'of heater system. ~
0.2032 - Identification of major component parts of heater system and purpose.
0.2033 - How to perform operator maintenance of heating system.

REQUIRED TECHNICAL INFORMATION:

i

See appropriate shop manuals and charts.
. , ;
REQUIRED INSTRUCTIONAL TIME: o.(’203, 10 hours.

REQUIRED PERFORMANCE STANDARDS: R

Learner can identify each mdjor component of the systemfﬁstate its purpose and
operation, and perform operator maintenance with 80% accuracy.

& \
TASK NUMBER: _0.204 . TITLE: Kno& Purpose, Cperation, Major Parts and Operator Care
' of the Braking Svstem. '
\
INSTRUCTIONAL OBJECTIVE - 0.204: o State Purpose and Describe Operaticn of Braking

System, Identify and State Purpose of Major Com-
ponent Parts, and Perform Operator Maintenance.

SKILLS: (Process Objectives) \

0.2041 - Purpose and operation of\braking = stem.
0.2042 - Identification of major component parts and purpose.
0.2043 - How to perform operator maintenance.

. A
RELATED TECHNICAL INFORMATION: \
See appropri&te shop manuals and manufacturer's specifications.
\
: \
REQNUIRED INSTRUCTIONAL TIME: 0,204, 16!  hours.

\

REQUIRED PERFORMANCE STANDARDS : \
\

\ s
Learner can identifv each major componebt of braking system, state its purpose

and operation,'an% perform operator maiqtenance with 80% accuracy.
1 .
. / _

/ \
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SUB-BLOCK NUMBER: 0.20 7TITLR: The Motgr Vehicle: Assembly Iduntification,
assembly and Vehicle Mechanical 0Operation, and
Opgratoy Maintenance. (cont'd.)

TASK NUMBER: _0.205 TITLE: Know Pyrpose, Types of Fuel, System Operation, Major
Parts, and Operator Care of Fuel System.

INSTRUCTIONAL OBJECTIVE — 0.205: To State Purpose and Describe Svstem Operation
of Fuel -System; Xdentify Major Parts and State
Purpose; State Types and Characteristics of
Motor Fuels; and How to Pe. form Operator Mainte-

nance.,
SKILLS: (Process Objertivas)
N.2051 - Purpose and system operation of fuel system.
0.2052 - Tdentificition of major cemponent parts and purpose.

0.2053 - Stute btypas and characteristics of motor fuels.
0.2054 - How to pecform operator maintenance of fuel system.

RELATED TECHNICAT, THFPORMATION.
Sce appropriate shop manuals and mannfacturer's specifications.
REQUIRED TNSTRUCTIONAL TIME: 0,205, 10  hours.

REQU 1D FERIFORMANCE STANDARDS:

Learner can identifv each component of the fuel system, state its purpose and
operation, state types and characteristics of motor fuels, and perform opera-
tor maintenance wilh 80% accuracy.

TASK NUMBER: WQLQWGA_TITLEr _Xnow Purvose, Operation, Major Parts, and Operator

Care of Steering.System and Front Find.

INSTRUCTIONAT, ORJECTIVE - 0.206: 'To State Purpose and Describe Operations of
"Steering System and Front End; Identifv and
State Purpose of Ma‘or Component Parts; and

How to Perform Oper..tcor Maintenance.

SKILLS: (Process Objectives)

0.20¢€1 - Puvrose and system operation. $
0.2062 - ldentification of major component parts ané purpose.
0.2063 - How Lo perform operator maintenance.

- RELATED TECHNICAT, [HFORMATION:

O

ERIC

Aruitoxt provided by Eic:

Sen appropriate shop manuals and manufacturer's sgpecificatione.
REQUIRED INSTFUITONAL TIME: 0,206, 10 hours.

REQUIRED PERFORMANCE STANDARDS:

Learner can identify coch major component part of the steerinqg system and front
end, state its purpose and operation, and perform operator maintenance with 80%
accuracy.



O

ERIC

Aruitoxt provided by Eic:

SUB-BLOCK MMBER: 0,20 TITI/E: The Motor Vehicle: Assembly Identification,
_Ascembly and vehicle Mechanical Operation, and
Nperatar Maintenance. (cont'd.)

TASK NUMBER: 0.207 7ITLe: Know Purpose, Operations, Major Parts, and Operator
Care orf the Power Train with Manual Transmission.

INSTRUCTIONAL ORJECTIVE - (0,207: To State Purpose and Operation of the Power
Train with Manual Transmission; Identification
and Purpose of Major Component Parts; and How
To Pe:form Operator Maintenance. ‘

SKILLS: (Process Obhijent iwvewy
0.2071 - State purpose - describe operation of the power train with manual
Lranomissio..
0.2072 - ¥dentifiass v F othe maijor component parts and purpose.

0.2073 - How tor perforae (perator maintenance.
RELATED TECHMITAT  TMEORMATTON

See approwriare zhop marmals and manufacturer's specifications.
REQUIRED INSTRUCTIOM . JME: 0,207, 1le ) hours.

REQUIRED PERTORMANCE STANDARDRS:

Learner can identify cach major component part of the power train with manual
transmission, state its purpose and operation, and perfcrm operator maintenance
with 80% accuracy.

TASK NUMBER: 6.203 TITIE: 0w Purpose, Operations, Major Parts and Operator
wre of ingine.

INSTRUCTIONAL GARIZCTIVE - 0.208: To State Purpose and Descrile the Operation of
The Engine; Identify the Major Component Parts
_and State Purpose; and how to Perform Operator

Maintenance.

SKILLS: (Proc=ess Ojectivis)

0.2081 - rurposse ond owperaticen 2f the engine.

0.2082 - Tdentification of the major component parts and purpcse.

0.2083 - liow o poriorn overator maintenance.
REILATED TECHMNICAL LNFPORMATION:

See appropriate shov marmals, parts manuals, and manufacturer's specifications.
REQUIRED INSTRUCTIONAL wi«l: 0,208, 20 hours.
REQUIRED PERFORMAMN I STAMNARNS:

Learner cau identifyv czch major component part of the engine, state its purpnse
and cperaticn, and o riorm cperator maintenance with 80% accuracy.

by
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Aruitoxt provided by Eic:

SUB-BLOCK NUMBER: ;O.ZON‘TITLE: _The Motor Vehicle: Assembly Identification,
_Assembly and Vehicle Mechanical Operation, and
_Orerator Maintenance. {cont'd.)

‘TASK NUMBER: _Q;ggg__TITLE: Know Purpose, Operation, Major Parts and Operator

Care of “utomobile Air Conditioners.

INSTRUCTIONAL ORJECTIVE - 0,209: To State Purpose and pDescribe Operation of

Automobile Air Conditioner; Identify and State

_Purpose of Major Component Parts; and How To

Perform Operator Maintenance.

SKILLS: (Process Ohjectives)
0.2091 - Purpose and nperation of automobile air conditioner system.
0.2022 - Tdentification and purpose of major component parts.
0.2093 -~ How to porform operator maintenance.
RELATED TECHNTICAT, INFPORMATION:
See appropriate shop manuals, manufacturer's specifications and manuals.
REQUIRED INSTRUCTIVNAL TIME: (.09, 8 hours.
CEQUIRED ~ERFORMANCE STANDARDS:

The learner can identify eachk major component part of the air conditioner
system, state its purpose and operations, and perfurm operator maintenance
with 80% accuracy.

TASK NUMBER: O 210 TITLE: Know Purpose, Operatio.:s, Major Parts, and Operator
Care of Automatic Transmission.

INSTRUCTIONAL OBJECTIVE - 0.210: To State Purpose and Describe Operation of

\ _Automatic Transmission; Identifv and State Pur-
_pose of Major Component Parts; and How To Per-
form Operator Maintenance.

SKILLS: (FProcess Objociives)
0.2101 - Purpose and operation of the automatic transmission.
0.2102 - Identification and purpose of major component parts.
0.2103 - How to performm operator maintenance.

RELATED TECHNICAL. INFORMATION:
See appropriate shop manuals.

REOUIRED INSTRUCTIONAL TIME: 0.210, 10 hours.

REQUIRED PERFORMANCE STANDARDS:

The learner can identify cach .major component part of the automatic transmission,

state its purpose and operations, and perform operator maintenance with 80%
accuracy.

My



SUB-BLOCK NUMBEP: 0.20 TITLE: 'The Motgr Vehicle: Assembly Identification,
Asgembly and Vehicle Mechanical Operatiocn, and
Operatoy Maintenance. (cont'd.)

!
TASK NUMBER: 0.211 TITLE: Know Purpose, Operations, Major Parts, and Operator
Care of the Automotive Electrical System.

INSTRUCTIONAL OBJECTIVE - 0.211: 'To State Purpose #nd Describe Operation of
Automotive Electricai System; Identify and
State Purpose of Major Component Parts; and
How to Perform Operator Maintenance.

SKILLS: {Process "niectives)

0.2111 - Purpose and operation of the automotive electrical system.
0.2112 - Identifizat on and purpose of major component parts.
0.2113 - Huw to perform operator maintenance.

RELATED TECHNICAL INFORMATION:
See apvropriate shop manuals.
REQUIRED INSTRUCTIONAI. TIME: 0.211, 8 hours.

REQUIRED PERFORMANCE STANDARDS:

The learner can identify each major component part of tha electrical svstem,
state its purpose and operation, and perform operator maintenance with 80%

accuracy.
SUB-BLOCK NUMBER: _ 17.30  TITLE: The Automotive Technician
TASK NUMBER: 0.31 TITLE: Know Opportunities and Job Availability for the

Automotive Technician.

INSTRUCTIONAL OBJECTIVE - 0.31: To Know Opportunities and Job ivailability for
the Automotive Technician.

SKILLS: (Process Objectives)

0.311 - State types of job opportunities for the automotive technician; pay, etc.
0.312 - state job availabilities in North Carolina, the demand and the supply.

RELATED TECHNICAL INFORMATION:

The Employment Service Commission reports. Reports of the Independent Garage
Owners Association. Local help wanted ads.

REQUIRED INSTRUCTIONAL TIME: 0.31, 10 _ hours.

REQUIRED PERFORMANCFE STANDARDS:

Learner demonstrates cvidence of knowing the job opportunities for the automo-
tive technician.

dh)
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SUB-BT.0CK NUMBER: O.jO TITLE: The Automotive Technician (cont'd.)
—

TASK WUMBER: 0.32 TITLE: Know How to Get A Job, Hold A Job, and Earn Advancement.

INSTRUCTIONAL CBIECTIVE -~ 0.32: How to Get A Job, Hold A Job, and Earn Advancement.

SKILLS: (Process Dbjectives)

0,221 - How to get a job. (Good performance record in instructional program,
resulting in a certificate of qualification and good refererces, Good
attitude, make good first impression with appearance and response to
questions, etc.)

0.322 - How to hcld a job. (Reliabilitv, good worker, make fow mistakes, show
evidence ¢of ability, follow instructions, etc.)

0.323 - How to earn advancement, (Quality performance, show improvement, sezk
greater responsibilities, show interest in work, woik on self improve-
ment, be neat in pérson, neat and organizad irn work area, etc.)

0.324 - How to complete a stancard job application form.

RELATED TECHNICAL INFORMATION:

Study shop manuals and cther appropriate automotive technical references to
better prepare self and make an effort to pass tests given by the National
Institute for Automotive Service Excellence. See job application forms.

REQUIRED TINSTRUCTIONAL TIME: 0.32, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

Learner gives evidence of practicing items cited in process objectives.
Learner can list factors in getting and holding a job and qualifying for
advancement, with 90% accuracy,

TASK NUMBER: 0.33 TITLE: Know How to Meet People and To Be Accepted Fellow
Employees.
INSTRUCTIONAL OBJECTIVE - 0.33: How to Meet People and To Be Accepted By Fellow
Employees, )

SKILLS: (Process Objectives)

0.331 - How to meet people and make a good impression.

0,332\— How to be accepted by fellow emplovees. (Be honest, do your share of
the work, be willing to help others, return what vou hrnrrow, get your
own tools, try to get along, don't pretend to be whzt you aren't,
practice shop etigquette, otc.) -

RELATED TECHNICAL INFORMATION:

Reference material on human relations and motivation, ie: Psychology (Human
Relations and Motivation) TLaird, Donald A., and Laird, Fleanor. Fourth Edition;
Gregg Division, McGraw-H11l Rook Company, New York, Dallas, 1967.; etc. See
also Fifth Fdition - Laird, Taird, Fruehling, and Swift - 157%, same title as

Fourth Edition.

REQUIRED INSTRUCTIONAT, TIME: 0.33, 6 hours.

O FOUIRED PERFORMANCE STANDARDS: e
ERIC Learner gives evidence of applying instruction in his daily performance in class

i oo enc Learner c ] i 1 5 o4 i 5 i
L r can list key items cited 1n the process ohjectives with 80% accuracy



SUR~BLOCK NUMBER: __ 0.30 TITLE: _ The Automotive Technician (cont'd.)
‘TASK NUMRFR: G.34 TITLE: _Xnow The Technician's Responsibilities Toward His

Employer, The Customer, and His Craft.

INSTRUCTIONAL ORJECTIVR® - 0.34: To Know Technician's Responsibilities Toward His
Employer, The Customer, and His Craft.

SKILLS: (Procesg Objectives)
0.341 - How to demonstrate responsibility toward or<'s emplover.
0.342 - How to dermonstrate responsibility toward the customer.

0.343 - How to demonstrate responsibility toward the automotive service craft.

RELATED TECHNICAL INFORMATION:

Mechanic Testing and Certification Programs; See referencec in 0.33; rules
and policies of the Better Business Association; etc.

REQUIRED INSTRUCTIONAL TIME: 0.34, 6 hours.
REOUIRED PERFORMANCE STANDARDS:
Learner gives evidence of practicing in class the considerations cited.in ths

process objectives. Learner can list items cited as key elements in responsi-
bility to emplover, customer, and craft, with 80% accuracv. :

NOTE:

O

ERIC

A Text provided by ERIC

Special tools, equipment, and machines used for a specific task or in one block of
instruction only, should be covered in the instruction for that task or block.
Appropriate safety considerations will be repeated with each instructiona. objective.
Compliance with and krowledge of the appropriate portions of the Occupational Safety
and Health Act [0OSHA], by all concerned, is essential. y



0.12

AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

-ntroduction to Automotive Technology

BLOCK OR DIVISION NUMBER:0:0 TITLE:

SUB-BLOCK NUMBER: 0.10 TITLE:

Shop Operations and Safety

Hand Tools::

Screwdrivers” Wrenches
Standard Open end
Phillips point Box end

Combination

Reed and prince

Adjustable wrenches

Offset
Clutch Type Pipe wrenches
Pliers Tubing wrenches
Combination Socket Wrenches
Water pump pliers 12 point
Needle nose _ 8 peint
Diagonal cutting pliers 6 point .

Snap ring pliers
Vise grips

Hammers
Ball peen hammers
Plastic tip hammers
Brass hammers

Deep sockers
Universal joint sockets
Handles and drivers
Extensions

Torque Wrench

Allen Wrenches

Rubber mallets Files
Chisels and Punches Flat
Flat chisel Round
Cape chisel Halfround
Diamond point chisel Triangular
Hack Saw

Center punch
Prick punch
Starting punch
Pin punch

Power Tocols:

Drills
1/4"
3/8"
1/2n
Rotary brushes
Rotary files
Rotary stones
Bench Grinder
Grinding stone
Wire wheel
Buffing wheel

~7
C

-
-

Fine tooth
Coarse tooth
Hole Saw
Bench Vise
C Clamp
Vehlcle Hoist
Drill Press
Hydraulic Press
Impact Wrench
Air Chisel

Parts Washer

Hydraulic Jack



BLOCK OR DIVISION NUMBER: 0.0 TITLE: Introduction to Automotive Technology (Con't.)

SUB-BLOCK NUMBER: 0.10 TITLE: Shop Operations and Safety

Fasteners:
Screws and Bolts ‘ Tru arc
Hexagon o Wire
e - ¢ - T -Squdre S Square cut
Locking Screw Extractor
Wing nut Helicoil Insert
Washer face ' Thread Cutting taps & die
Castellated
Hex cap nut (acorn)
Keys
Woodruff
Cotter key
Snap rings
Internal h
Extergal
Various Shop Manuals
Flat Rate Manual
Parts Manual e
Manufacturer's Specifications '
Job Order Forms
. Shop Charts (Lubrication, etc.)
First Aid Kit
Fire Extinquishers
Measuring Tools:
Machinist Rule Cylinder Gauge
Micrometer, outside Feeler Gauge
Micrometer, inside Straight Edge
Telescoping Gauge Vernier Calipers

Universal Dial Indicator

Working Models:

To improve instruction in Sub-Binck 0.20 it is strongly recommended that an effort be .
mad= to obtzin working major assemblies mounted for display and instruction. These
should be separated from the vehicle where appropriate. This should be in addition to
a shop vehicle. Many autciwobile dea.2rships are willing to ar: .ge to provide the
assemblies at little or no cost to public institutions for instructional purposes.

7
i
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BLOCK OR DIVISION NUMBER: 0.0 IITLE:  Introduction tes Autrrat ive Tooooingy

10K

00.11

00.12

00.13

00.14

00.15

00.16

ERIC

Aruitoxt provided by Eic:

A

b.

,\
~

e8]

C.

d.

State or list five maior avtomoblive repair shop safety hazards.
(Oral or written) (5 points)

LCemonstrate or List safety prasticss ceanired to prov @0 dojury
from hazards listed arove. (Denonstrale or wrile) (9 puints)
STANDARD: 907% accuracy total (10 minates).

State or idenuify Live filrsi abd jcere vequived for cornon shop
injuries and the injary with wiich uscd. (oral, list, cr identify)
(5 points) ‘ '

Demonstrate how to use the items idenvified above. (arpli. i
performance) (19 points)

STANDARD: 90% accuracy total (L0 minuics).

b -

Ldentifvy ten common shor tools plac! in oa display ani nunbared

by the instructor. (written ov oval freon display) (It points)
State purpose ol tools identified. (written or oral) (10 neines)
Demonstrate proper usc of five tools identified and uscr care
required. (applied periormance) (5 points) '

STANDARD: 80% accuracy total (10 minutes).

s
5
>3

Identify and state purpose of ten items of common shop equipment
designated by the instructor. ({(writlcu or,6pal from display)
(10 points)
Demonstrate prop-r use of five items identified. (applied per-—
formance) (10 points)
Demonstrate proper user naintenance of the five items used above.
(applied performance) (5 points;
STANDARD: 807 accuracy total (15 minutes).
Shows ability to use 80X of items correctly for
appropriate purpose and perform user maintenance.

Identify and state purpese of five common shop macnines desig-
nated by the instructor. {sritten or oral from displar) (5
points)

Demenstrate or state proaer use of five shop machines identifind
above. {(applied performance or oral) (10 points)

Demonstrate proper user maintenance of five shop machines identi-
fied above. (demonstration — applied performance) (5 points)
STANDARD: 80% accuracy coial (15 minutes). :

Identify five standard shop operating pr - dures or procedural

puides. (oral ov written) (5 points)

Demonstrate proper appli-arion or use of five standanrd procedurcs,

use of parts manual, {lat rate manual, ete.,; le:

1) Given names, medeld, vear, and marufacturer of {wo automotive
parts, find part numbers in appropviate parts catalogue.
(performance and written) (4 points)

2) Determine manufacturer's gpecifications [rom manual for

adjusting two common automotive components as siven by. in-

structor. (performance and written) (4 points)

Determine flat rate from manual for one sbecifie repair job

s



BLOCK OR DIVIGIOM NUMBER 0.0 TN '__L‘Hf’ lucn oo oo Tt OLIVE _'-_r__l__‘_'l'i_})»l‘ oLamy

" TASK

| specificd by dnstonctor.  Cocvfoim o0 0 Lo
; STANDARD . BOY accurasy total (00 wfinog).

00.201 - a. Tdentify fivw mojor componenis o0 Dabvicsi fon svstem and state
) J 1 K

piarease of cach foval op wyitton,  O0 noye

b. Tlemonstrate apecatreor oainlensace, -0 0 saed o ) ve L e 1
the tabric=icn cysten spd vives.  Torcd o0 oo fernagr. oy (L v oants)
STANDARD :  BOY cotrect (10 minates).

00.202 a. tdear ity and ctps pur ose of P 0 0 0 Cangener b the cood g

¢volem in vellicle speciiiecc.  (orer cr written, (o 1o uts)
1 Fecform minimum operafor wsineenane Ter ool ooralan {appiied
rerformance) (2 poiuts’
STAMNLARTY: 8% corvect t5 @ inures)
00.203 Tdentify and <tate poone 0 07 Chive s oo ey Cooanl emot v

heating systew fn wiéhic:o o0 viredd (o Gos and o sastruetor.
(oral or written and appiicd werformorog s (5 1 ednis
STANDARD: 807 correct (5 miuutes).

00.204 - Identafy and stai povaose 0 70 ainjed Coimcc o oen 4 st anarg
e by dnsbtruction . (ol

onein

s -
o Yiien i

automot ive power beake svstom o2 dan
‘ or written and applied perlormance:
t STANDARD:  80% corvect (10 minutes).

00.205 a. Identify (%) and state purpos {0, 0 Tiva e jor components of the
automotive fucl system.  (Oral-and applied performance) (0 points)

b. List three tvpes of common vose!ine: o oabe theilr characteristies

! and use. (written)  C1D peint<)
STANDARD: 807 correct . (16 sminuies’t.

00.206 a. Identify and siate purpcse of five madi 1 comononts of Che uto-
motive steering system and fron: evd = dic ipvalaed by odnsrtructor.
{(nral and applied perfoirmance) (15 pointe)
b. Show what vehiele operninr can do toad will coniribute o imnroving
or mainra‘~ing case ol sreering.  (written or orai) (5 points)
! STANDARD: 8O corrcct (10 minntes’.

00. 207 a. State purpose of power train and manual trapsmission assemblics.

¢ (oral or written) (4 points) ,

' b. Identify and state purpose eof five mojor components of the manunl
transmission and thveo major cemponar s of the power train as des-
ignated by the dinstrnctor. toral or wricren) (16 rointgs)
STANDARD :  80% correct tetal (10 minutes).

00. 208 a. Identify and explain the aveles of croration of ths standard, oo

oline-powered automebile cugive.  {ora’ o eritten) (8 points)
b, Tdentify and state the purpese of Lice major composents of the

. gasoline engine desipnabod by (he instyncter (rral - o0 vehiels

- or engine) (10 points} !

ERIC
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BLOCK OR DIVICION Niaiii - R RS —_ Co ¥

TASK

.

00. 209

00.210

" 00.211

00. 31

00.33

00. 33

O

ERIC

Aruitoxt provided by Eic:

P2

Demonstrate The primary ops rnte P venn g s o g e o
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Tdertifv and srate poooo T T T R R YIS LV L UV b U R R S PO \
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clectyrical oy eton > Coren oL o ol or wr il
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Performa the oo e o . h cove L s

clvet il o Coohon e o . S 1 S "_';‘_[‘(‘_) t5 points v
STANDARD: BOW - v - o L

Mo otest o itoem. )
) ®
LISt er acate fhe oo 6 e s st o helddive a jo
(writlen or orol) 10 oo _
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(writio: or oralj T )
STANDARD : 807 accuvacy (L sinat o,

. - - . N N ' k] -
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pract o te a0 o s s LT vl ke Coal owrite
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TEST ITEMS - AUTOMOTIVE MECHANIC

BLOCK OR [ IV RION NI™™ (:0.0 TITLE:__Introduction to Automotive Techunology

SUB-BLOCK NUIBFR:0.20  TITLE: The Motor Vehicle: Assembly Identification,

p Assembly and Vehicle Meciianical Operation and

Operater Maintenance.

~

TASK NUMB(i:T. 291 " "TLE: Know Types, Furposes, Use, and Operator Care of

Lubrication Items and Tires.
L e

Related Techrical Tnfourmation:
(Select acrirct answer, show choice by circling the correct letter).
1. The two main types of tubeless tires are the

a. helted and unhelted.
b. belted bias and radial.
c. belted-radial and bias-ply.

2. According to many tire experts, the tire that gives the best mileage is

a. belted bias tire.
b. belted-radial tire.
c.. bias-ply tire.

3. It is OK Lo use regular snow tires on the rear provided the front tires are

a. belted radials.
b. not belted radials.
c. tubeless tires.

4. With the tubeless tire, the air is retained between the

a. tube and rim.
b. tire casing and rim.
c. tire.tread and casing,

5. Wear an the trecad shoulders indicates the tire has been

driven at high speed.
b. operated underinflated.
c. operated overinflated.

6. Wear.on the center of the tread indicates the tire has Lzen

.a. driven at high speed.
b. operated underinfiated.
c. operated overinflated.

., ' o



TEST 1TEMS (Con't.)

|

7. When removing a whe2l from a car, loosen the nuts

a. before jacking up the car.
b. after jacking up the car. .
¢. after remcving the tire fiom the rim.

3. The oil thet most car manufacturers rocommend is

a. 30 wi HD.
b. 20 wt ML.
c. 10/40 wt,

9, The automnobile shoula be lubricated

a. when the customer gets around to it.
b. every 6 months or 25,000 miles.
c. as per manufacturer's recommendations.

10. After changing the oii and filter, the oil light should go out in less than
a. one minute.
bE. two minutes.
30 seconds,.
d. 45 seconds.

The above test items may also be used with Block 1.0, Lubrication
and Vehicle Operating Maintenance, to test knowledge of related
tuechaical infeormation, feor that block.

Note:

ERIC 2
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TEST ITEMS - AUTOMOTIVE MECHANIC:

BLOCX OR DIVIS1ON NUMBER: O .0  TITLE: Introduction. to Automotive Technolugy

" SUB-BLOCK NUMBER: 0.20 TITLE: The Motor Vehicle: Assembly\ldentification
Assembly and Vehicle: Mechanical Operation, and
Operator Maintenance. \

TASK NUMBER: 9.202 TIT.E:_Know Purpose, Operatiqgl;Major Comﬁonent Parts and
Operator Care of the Cooling System.

Related Technical Information

alciple Choice: (Select correct answer, show choice by circling the correct
letter.)

1. The water pump is driven from the

camshaft.

"engine fan.
crankshaft timing fear.
crankshaft pulley.

a0 oo

{
1
|

The device in the cooling system that restricts water circulation when the
engine is cold is called

3]

1 a. pump.
. b. bypass.
c. thermostat.
d. pressure cap,

3. Two types of antifreeze are alcohol base and

a. heptare.

b, etihylene glycol.

c. tetraethyl.

d. octane. ;

4. The device in the cooling system that increases the boi’ing point of the coolant
in the radiator is called the

pressure cap,
wacey pump.

bypass valve.
atuwospheric valve,

N o

5. Many cars with avtematic traasmissions use tran nission oil coolzrs with
cooler tubes lccated in the radiator

a. bottom tank.

b. top tank.

c. expansica tank.
d. clearing tank.

&3




6.

10.

E

TEST ITEMS (Con't.)

The thertmosiat ju located between the

4. wate pump and engine.

b. radiator and water pump.

C. tup of engine and radiator.
d. water pump and water jackets.

Pressurizing the cooling system increases the boiling point of W .ter, for
each added pound of pressure, about

a. 4.259p, .
b. 1.59C. oo

c. 15 P3I.

d. 250°F.

Two types of radiators are
tube~and-fin & ribben-cellular.
- down-flow and cross~flow.

expansion-type and cealed~type.
full-flow and restricted—-flow.

0 own

Two types of cooling systems aie liquid~cooled and

a. water-—cooled.

b. air-cooled.

c. antifreeze-~noled,

d. siphon-cocied. ' .

Th~ purpose.of the bypass in the cooling system is to permit water to
ci, 'late when tne

a thermostat is open.
b. engine is idling.

c thermostat is closed.
d. pump is operating .

Note: The abnve test iteme may also be used in the testing of knowledge
of related teshnicai information for Block 2,0, Cooling System

Maintenance and Repair.
8

O 8 4
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TEST LTEMS - AUTOMOTIVE MECHANIC

BLOCK OR DIVISION NUMBLR: 0.0 _TITLE: Introdvction to Automotive Technogﬂ;&“m__

SUB-BLOCK NUMBFR:0.20  TITLE: The Motor Vehicle: Assembly ldentification
Assembly and Vehicle Mechanical Operation, and
Operatur Maintenanc :.

7

TASK NUMBiK: 020034 TTTLE: Know Purpese _Operation, Major Parts_ard Opcrator
_Lare of Actonotive ileater System.

Relatecd Technical Infermation:

Multiple (hoice: (Gelect correct answer, show choice by circling letter a, b,

or ¢.)
1. In the siuple car heater deseribed in the book, there are three doors - the
tempevature doer, th air deer, and the

o ir-conditicner door.
b. cuvoler door.
c. defrestoer door,

2. Car heater problems usually result in failure of the blower to work, in leaks,

and 1in

a. no cooling.
b. 10 heat.
c. no air circulatien,

3. The heat for the car heater comes from

a. exhaust manifold. -
b. - the cooling system.
c. hot air, :

4. The amount of heat that gets into the car interior is determined by
4. amount of air that flows through the heater core.
b. amount of coolant that flows throughh the radiator.
€. amount of air in the cooling system,

5. The valve that controls the coolant going into the heater core is called

d.. expansion valve,
b. air valve.
c. heater control valve,

Note: The above test items may also be used in ‘he testing Knowledge
of related technical information for Block 3.0, Automobile Heater
Maintenance and Repair.

)

ERIC 55
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LEST TTEMS — AUTOMOTIVE MECHANIC

BLOCK OR DLVLLITON NUBBIR: 2,00 1 aTLA: Introduction to Autumotive choolog.

»~>¥h£mﬂotnr Vehicle: Assembly Ibyg!jfjgnfianm N

__Asscubl’and Vehicle Mechanical Operation, aud.
L.Vpeiator Maintenance.,

SUB~-BLOCK HUMBER: 0,20 TITLE:

\
TASK RUMBER:U 204 17LE: Pnow purnace, Operation, Major Pavts, .l Opecator
Ctare of vhe Braking System.

Related Technical atormat. on:

Multiple Choice: (Seleet corrvoct ancwer, show choice by circling the correct

letrory.
1. The fastest stop will be made with

a. the wheels rvorwing.
b. the wheels locked.

2. What material is used mostly for the braking surface of brake drums?

a. cAst iron,
b. steel
¢. aluminum,

3. Brake bleeding is a proccdure to

a. eliminate air from the hvdranlic system.

b.. remove cxcess fluid t¢ reduce brake pressure.
c. filter contamination from the fluid.

d. make final brake shoe adjustment

4. One of the main'advantages of dis= brakes over drum brakes is that the disc
brake :

a. lasts longer.

b. is more fade resistant.

c. weighs les: than drum brakes.

‘. requires less pedal force to stop the vehicle.

5. Most cars with drum brakes have

a. two wvheel cylinders per wheal.
b. three wheel cylinders per whecl.
c. one wheel cylinder rer whecl.

6. The main advantage of a dua® braking system is

a. reservoir will hold more fluid.
b. 7f one side of the master cvlinder goes out, you will still have brakes.
¢. requires less ; .al force te stop the vehicle.

1
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TEST ITEMS (Con't.)

7. The main rcason thal mast cars do not have disc brakes on Lhe YIS

d.  toa zostly.
b. hard to adapt cmeraency brakes.
c. wouild require too much pedal cffort.

8. Primary aad secondary brake linings are made of
a, the same materi il s,
b, different materials.

9. When cleaning hydraulic brake parts, what type cleauing fluid should be used?

a. alcohol.
b. cleaning solvent,
c. kerosene.

10. Friction is the same for all materials.

a. true
b. false

Note: The above best ircws may clsc be used in the testing of knowledge
of related teclhmical information for Block 4.0, Braking S¢vstem
Maintenance and Repair.

ERIC | 87
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TUSY LCECS - AUTOMOTIVE MECHANIC

BLOCK OR I'IV 51O NUMBER: _()'_.'()_(_)__A__‘I'ITT L:lutroduction to Automot o _'l_:('(’lmoJ._%"

SUB--BLOCK NUMBER: 0.20 TITLE: 'The Motor Vehicle: Assembly Identification,

Assemblv and Vehicle Mechanical Cpercation, and
Operater Maintenance.

TASK NUMBFR:(.205  T1TLh: KUiﬂﬂ_PLU?F?5£fwﬂiﬂlﬁﬁ~9£“fl£i£L_§X§}£THU2HT‘I:E£BEJ«beHlL*
_Qggﬁﬁj“qqg“QLgEQtor Care of Fuel System,

Related Yechoical tnformation:

Multiple Chol. (Geleci une statement as answer and circle the letter.)
N

1. In most cars the fuel pump is driven by the

a. crankshate.

b. camshaft.

c. water pump.

d. wvibration dawmpoern o

2. The fuel gauge sendiung unit is located
a. on the back of the instrument cluster.
b. in the engine hlock.
c. 1in the fuel tank.

3. In order for gasnline to burn rapidly and completely, it must be

a. liquified. w
b. in droplet form.
c. vaporized.

4, The fuel air mixture is forco . into the cylinder by
a. the intake strake of the piston.
b. the compressicy stroke of the piston.
c. the power strexa of the piston,

5. The basic principle of carburetocr operation is

a. pressure from th. fuel pump.
b. differences in tie air progsure.
c. heat from the exhaust manifold.

6. When starting an engine, the fuel mixture should be

a. r-.ch. .
b. lean.
c. average.

Q ) )
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TEST ITEMS (Cont'd.)

7. The averapge fuel/aiv mixture is

a Ia pavts aiv/ene part gasoline.
b L6 parts gasoline/one part airn.
¢, 20 paits aiv/oue part pasoliace
d. 8 parts aiiv/ome pact pasolivoe.

€. The efficien:y ard ocoomy of a sehicle are governed by

a. the fuel svysrem aione.
b. th  fuel svstem oot the ipni:ioa system, :
th> above two fac*ors pltus driver habits, wind resistance, differential

ratio, typc of transmission, etc.
9. The charcoal canister recovers

a. fuel vapors.
b. exhaust vapors.
c. oil wvapors,

..d. all of the above,

10. The carburetor air filter should be changed < , )

a. every 10,000 wilecs.
b. every six mc rhs,
c. as per manufacturer's specifications,

MOTE: The above test items may also be used in the testing knowledge
of related technical infoimation for Block 5.0, Fuel System
Maintenance and Repalir. N
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ThST ITEMS - AJTOMOTIVE MECHANIC

BLOCK OR DJIVIsLOM NUMbik: 0.0  TlT.k: _Intcoduetion to Automotive Technology

SUB-BLOCK NUMBER: 0.20 TUIMLE: The -lotor Vehicle: Assembly Ldenrificatior,

_Assenmbly and Vehicle Mechanical Operation, and
_Operator Maintenance.,

TASK NUMB sR:D.. 06  PrUne- 1. st "urpose and Describe COperations of Steering

.LQEEQH&JUPL-EKOKt End; Identify and State Purpos: of

Major Comosonoent. Parts; and How to Perform Operator

faintanante.

Related Tochuicai Ingovan tou:

(Answer In Snort Written {Oral) Sta-cments)

1. What is the purpose of the steeving system?

2. Name 5 steering system compcnenis.

3. What type of Jubricant is-used in sower steering pumps?
: .

4. What is the purpose of the shocic absorbers?

5. When should 2 front ond be aliguned?

Note: The above tedt itoms may aleo be used with Block 6.0, Steering and
Front End Maionterance and Revair, to test knowledge of related tech-

nical information.

o . {)
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TEST LTEMS - AUTOMOTIVE

-

MECHANIC

BLOCK OR DIVISLON NUMBER: 0.00 PI'LE. litroduction to Automotive Technolocy _

Assembly Identi-icatior, Assimely

SUB-BLOCK NUMBLR: 0.20 TITLE:The Moter vehicie:

and Vizhicle Operation, and Operator laintenance

TASK NUMBER: .07 TITLE: Power ‘Irain

and Manwal Transmission;

Kuow

st Ma i 3.
Operations, Major Parts

and Care

1. ttate the purpose of a travmission.

2. State the purpose of fuljmying items A through
a. Clutch disc
b. Pressure plate
c. Releas: bearing
d. Ruieasz yoke
e. Flywﬁéel
f. Free travel

g. Pilot bearing

3. Describe the clutch cperation in the following positions.

a. Engaged
b. Disengaged

List three types of pressure plates.

-

a.
b.
c.
). VWrite purpose of the drive line.
5. State the purpose of rhé‘following Lerms
a. Propeller shaft
b, Slip joint
. Univérsal joint
d. Center bearing support
o ‘
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Aruitoxt provided by Eic:

E and G, and idwentify the term F.



Toos VTENS (coit'T)
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7. YUYy ooat as g type:
e
.me fou,. RN - ’
B‘ NJm Uy mlﬁd , o AR VARIS A Lrain.
gt ki B, TINCLE issi
9. WHJC ing 1t W e v 4 steudard transiission?
) 1. U N vee : .
0, yov of tey, ottt T ke in a dif ferentias?
De ) 1 LS i I 1 1
1, what Pary . p? P Lrain conle cause Vvibration?
iS SOS e . " - Loy e
12. w‘hat the ptp.} Cry che ! Wout baear 1.1’18?
(paffﬂxp\ Roaquise- .
S RE N ement)

RISl

th rrd

g romotly ; Ly s
‘.J.lf- ).‘]\\ ‘_“[.’1 h

Lgens
iv
G net i ) |

pnicle o

.

“tandacd lransmission; 2) twin-post lift;

[ ) l' Posltign e iy i i.ﬂl»i"‘:f‘ L 1 ifL
IJift 12 -
2. Yahic+
" G Ak, e . ‘e ; -
3. Leene i ﬂﬂd_, LY Lhe PUIPOse f the transmission, drive shaft, u-joints,
and i f Tiotds
e
4, bower o gehdela 0 flag,
, L
- TR s e : o PR g
The crﬂlne wll1 pﬂf;t L, 0¥ feng osks accurately (100%) and safely within 15
minutes' ng het” O Ll SRLE seens 1, 2 and 4.)
Syt . . R . . )
B, Given 1) an 5UL5V]J*¢Q Wi "hngoLd transmission: 2) an owner's handbook; the
< p il = : o
trﬁinaé b
1 ’ PRTZORS S U I R e o e :
) Find the p¥ J Tlec pe e, o jtems that pertain to the. power train.
1o LoEYoa. e e ' o . .
o Imdden o, e BFRAN. e® 10in. cn the transmission and the differential.
: Orm « vl b e .
The crﬁln e Wiy 5aff Uh,, pr’L“‘Wy racks accurately and sa®a2ly witnin 15 minutcs.
. I TS TS CT A, - . . .
Nﬁte. Peliotﬂqqcc AN bl ' eent CeSponse when five or more test items arvc
’ gec‘
.
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Corpase of o b e o
the cnpine and 1y ig0 v

R

a.

b.

C.

Purpose of the drive

PEST ANGWRERS

" Tocpaeviele o nethod of varysing thie pear ratio bets L
'i:?

Glutevh «oge © o proLico o terction between poessure plate and flywheol.

Pressure plag, Provia. o pressuce boevyeen pressure plate, clateh disc,

and Dlywieed

e ben e g S g e tho b or e leasing spring pressule of prossure
plate.
Rae ' oo L Tt o g e ol ol hous ing usedato engape and diseongage

claict. .

Flywhoeol = Aplows o0 wos by mnrtace for the clutch assembly that i. attached
to it.

Free travel - Awonnl ©0 cigtch pedo il tovemeat until release bearing concacts
presoure plage,

Pilot Lbeari o« fovaicd i cpankshafit allows for correct suppert and alipgnment

i

of transiilssion fopnd shai:

Eugaged = Snpeing prossne ciamps ¢ outeh disc between pressure place and flywheel

face.

Disengae d - peicane beacin, gand | akage used to release pressurc.
Diaphr -

Coil spring

Centriingal

Line = o carry the driving power from the transmission to the

rear wheoi=.

a.

d.

Propolior shary - Drivine ohn

the ditiereaciai.

fr Loat eonnects the transmission ountput shatt to

X

Slip jeint - Altows 00 brepeller sha®t to adjust to variations in length.
Universal joint - Atlows b peopell - shaft to move up and down without
breaking.

enter bearing suprert - Soppects the center of the propeiler shaft when a two-

Co
iece drive P iy ttead
pie | LN¢
‘

Cross and roller

Note:' Writlten feoepr jtems Bor slao be nsed with Block 7.0 - Tower . rain and Manual

O

Transmiseiagn to evaluate knowledge of related technical infourmation for
doclk 7.0,



Toot vtems - Automotive Mechanic

BLOCK OR DIVESTON tllebrk: 0 00 THPLE: Introcuction to Automotive Technology

SUB-HLOCE NUMBER: 0,20 1litate The Moo Vehiiele, Assembly Tdentificat ion, }‘\:,::_('_ly:I‘ I

aud Velicls Operarion, and OperatorMaintenance.

TASK WURBER: 708  TUFLE: Eupiie, Kucw Prapore, Operations, Majer Parls, and Cap

PI o o 1l 70 AUTOMSTIVE THCHNOLOCY
foFtine BExbaust Svystom)

FCERS AR I AT

. Write the ,n‘rpu::u{ol, the - shiamst systom,

2. List or state the poor o ah cach of the joliowing exbaust [tems:
a. Exhaust manifold
b. Exhaust pipe
c. arfler

d. Tail pipe

f. Pipe hanpers

rs
p.  Manifold heot control wvatve
1Y .
h. Resonator
i. Crossover pipe - ' . A
3. Describe the cpoxation of the manifole heat control wvalve.
S
a. Engine cold
i
b. FEnyine warm
. S
Test Answers
1. Purpose of the oxhanst systen - 7o corduwct the burned gases from the engine, - ilivice
the noise of the exhavst, and direct L to the rear of the vehicle.
LY
i
o '
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b.

TN
Test Answers (Con't)
. 'l« ' : ) i ‘\‘
lxhaust manifold = Usually cast iron; connects the engine exhaust portd
to the exhaust pipe. _ \.
[} * - H

; .

Exhaust pipe - The pipe cennecting the exhaust manifold to the muffler.
i

‘ ' . . v

MuFfler ~ A unit through which the exhaust gases are passed to quiet the

sounds of the ruraing engine. i .
_ - . S

. Tall pipe - The exhaust pipe running from the muffler to the rear of the car.

Pipe clamps - Used'to clamp e exhaust pipe and tail pipe to the muffler.

~

Pipe hancers - Used to support the:exhaust system on the vehicle:

i - .
Manifold heat control valve - A valve located in the exbaust manifold or
exhaust pipe that deflect hot exhaust gas around the carburetor base during

warm-up. )

Resonator - A small muffler-like device placed near the end of the tail
pipe to provide additional silencing of the exhaust.

Crossover pipe - A pipe used on V-type engides;to connect exhaust manifolds
together to enter z single exhaust pipe.

Engine cold - Heat control valve is shut to allow exhaust gas to pass under

‘the carburetor to bring about better fuel atomization and warm-up.

Eagine warm — Heat control valve is open to allow .exhaust gas to pass out the

' 5

tail pipe.

Performance Standards: 807 correct responses.




TES™Y ITEMS

RIOCK OR B/ Loioh dupredgi: 0 "ot ot wow Purpose, Operations, Majo Parts o’

Operator Care of Engine.

EMGINE
Related Toedhaicat Intormat ton,  Multiple Choice - circle the correct answer.

1. The geor vatio beoween comshaft and the crankshaft is such as to cause the

camshaft ro tur:a st

d. 0 Lhoe o ompeaed st Lranesha G
b, half th- speea o th corankosn L
c. twice the soeea of the crankont

2. The l-lie1d vaawe <3 ain i iodos the camshaft, lifters, rocker arms, valves,

and

a. pull rods.
b. push ro-ls
c. connecting rods.

3. The twoe types of velve iulters are th2 solid and the

a. hydraulic.
b. rotary.
c. hollow.

4. The automobile automotive cnpgine is

a. an external—-combustion engine. |
b.. an internal--combustion ongine.
c. a™ltwo-cycle onjpine

. L

-

5. Among the essential automotive congine parts are the

a. crankshaft, valves, and piston.
b. piston, rings and valves.
c. cylinder head, piston and insvrt. .

6. The upward movemnent or Liwe pilston Lraps the air-fuel mixture and

a. idgnites it.
b. «exhausts it.
c. compresses 1t

7. The four strokes in the rour-cycle engine are
a. compression, combustion, intake, cxhaust.
b. intake, compression, power, exhaust.

c. intake, pressure, power, exhaust.

8. The two valves at ihe ond of the cevlinder are called the

a. port and poppet valves
bh. intaxe and cxhaust valves,
c. compression and power valves.

LRIC | 97



Test Ttems (Con't)

9. The tnembor of <viindes s 1 Al TIedD passenger car engines ise

a. towr or eiphi
b, throw, tour, i, or eipght
¢. four, six, or cight

10, On V.ongine=, beowoifeold between the two banks of cylind:rs is the:

. Conler et e e
b. V c¢upine has o monditold there
c. intake mantrold

Competency Tesl: (e formanee Reguiraed)

a) The studert will identiry and state the purpose of the major components of

the eugiur .
b) The student will perform cperator maintenance on the engine.

Competency Levels: (Porformance Standards)
D

A. Given: 1) a head with valves in place:; 2) piston and rod assembly; 3) camshaft:
4) crankshalr; 5) intake manifold; 6) exhaust manifoldf the trainee will:

1. Identify and state the purpose of the above components.
2 Identify the intake and exhaust valve in the head.
'l'hé trainee will accounlist oo precedirg tasks accurately (100%) within 15 minutes.
B. Given: 1) an automobile; 2) sx,!vellel types of oil; the trainee will:

N

1. Open the hood
2. Check the oil '

3. Seleclt Lhe proper oil Lo be vscd in this vehicle (per manufacturer's

specifications).

The trainee will} accomplish the preceding tasks accurately (100%) and safely
within 10 minutes.

Note: FPerformance Standards: 80% accuracy when five or more of items 1-10 are used.

J
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BLOCK OR DIZEsTON HIBRBKR o 71y o i‘_{?}LL_:_L_‘._tLO_I‘I__IE_Q__!_\‘L_lllji"n[\)ht'__j_y_g‘“ _'L'_(:;:_hp_o_l_(_)gy‘

SUB-BLOCK. MUMBEL: 0,200 0 vl The Mugqy_Vchicle: Assembly ldertitication

TASK NUMBER: U200 Cr! e e o e

Related

Multipl

l. The
a.
b.

C.

2. The

3. In

4> In

vjb/ Ref

ERIC
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CEST PEEMS - AUTOMOTTVE MECHANIC

Assemb.y and Vehicle Mechanic al Operatior, and
Operior Miintenance.

o, Operatien, Major Componcnt Parts and
iwjf_ng_Automobile Alr Condi:ioners.

Yooyt

Teeand al Iartoarma, o

e Choicn: 1Scicct corrveet ansver, show choice by circlirg the correct letter.)

o

three ossenlisls ot Lhe air cond . tioner arco!

cooler, comprossors and evaporator.
compressar, condenser ) and cvapn-ator. s
evaporitor, coolor, and expander

purpose of the comprestor is o compress the vaporized refrizerant:
before it leaves the condenser,
. -3
before it enters the cwvaporator,
after it leaves the cevaporator.

the evanorator, the:

evaporated relrigeran. is cooled te liquid.

liquid refrigerant is ovapora'.od

evaporator valve bleeds refrigerant to the condenser.
the vond s er, the refrigerant.

warms up and turns Lo a liquid.

runs toward the conpressov.

loses heat and turas to a liquid.

conditioners do two tirings Lo al-; they:

compress il and cool it.

cool it and drv it.

humidify it and cool it.

rigerant —-12 boils:

at -21.7° F. N

at +21.79 F.
. N,
above normal room !emperatuare,

()
J



TEST TTEMS (CON'T)

7. Heat is veweved from the redrpovrar b by
a. lowering the pressure,
b. peos ny 1t thvouph Lhe cousonsor.
c. pessoap it throvph the cvoperator,
8. The rocerver-d hvdiotor in the wsystem:
a. it phe o T
b. removes moistan vvon the v fripgerant,
c. removes wil Lrappod in the sefripgerant.,

9. The expansion valve [0 devigned tod

a. raise the yeotricorant pressure,
b. meter the refriperant into the evaporator.

1

c. removes oino oo d in the refirigerant,
10. Cold can be cousidetro:
a. form of encre,

b, a positive foree,
c. absence of heal.

Note: 80% responsc accuracy f{or proficiency in above items.

Competency Test: (Performance Required)

1). The student will identivy ana siate the purpose of the major components of the
automotive air conditioning system i

2) The student will perform operator naintenanc.e on the automdtive air conditioning
system.

Competency Levels: (Performauce Standards)

A, Given: 1) an air cempressor; 2) receiver dryer; 3) evaporator; 4) condenser:
5) expansion valve; the trainee will:

1. Identify and state the purpose of the above components.
2. State the safety precautions to be observed when working on a vehicle -

equipped with an air conditioner.
The trainee will accomplish the preceding_tésks accurately and safely within
15 minutes.

B, Given 1) an automobile vcquipped wizh an air conditioner; the trainee will:

l. TIdentify the a) corpressor, b) receiver dryer, c) evaporator, d) condenser,

and e) expansion valwvi.
2. Check the sight siass for refrigerant charge.

Q : trainee will accomplinsh the preceding tasks accurately and safely within
]ERJ(:minutes. :
oo i o ; 5}{)



TEST PTEMS = AUTOMOTIVI MECHANIC

BLOCK OR DIV’ SIod NUMEER: 0,00 TUILE dlutroduction to A,“_E_"_“_‘?_L}_Y_E'__tr}LCI_‘D.QJ-_QEX__,,__,_,,_ ,

SUB-LLOCK NUiH V.20 TUTLE: The Moter Vehicle: Assembly Tdentifjcation,
Assembly and Vehicle Opcoration, and Cperator
HMaintenance.

TASK NUMBER: 0.210 TITLE: Awromatic Uransmission: Know Purpose, Operations,
Jgjp}_lggj't:ggl Care.

L
1. The three major par o “hat compris: a torque converter are ] s
- e B . K ‘Al.iA e o _ ) i .
2. The impeiler i the diiven wewber ~onmected-to the input shi * the transmission.

a. True
b. Fals:

3. The impeller and tiw tuihioe are cymeorcied by the stator.

a. True
b. False

4. The function of the torque convertar is to transnit engine crankshaft output to
the driveshaft. .

a. Truc
b. False

5. - A planetary gear svstiem ¢ nsiets of a sun gear, planetary gears and an external
gear.
a. True
b. False

6. The three basic systems in an autematic transmission arc . - R

planetary gear system and

7. The first fully automatic transmirsion on the American market was manufactured by:

a. Ford

b. Chrysler
c. Packard

d. Oldsmobile

8. Most modern automatic transmissions are:

a. two speed
b. three specd
¢. four speed

G. A servo is a device that:

a. transforms hvdraulic pressurc into straight line mechanical action
Q %, transforms mechanical action into hydraulic action ’
FRIC:. steps up pressure to increasc hydraulic power
Pz | ' .
S i




TEST 1TENS (CON'T)

Iy Maltiple disc ol s e obten ol instead of sinple diss clet hes dnoa

automatic transmission,

a. True
b. False

Competency et et omenee Requiae D

a) The student will identivy Gad star e the purpose of the major conpoanents of ana
automat i trangmisg bor

b) The stud:nt will peytosa aperator aiatenance on a car equipped with an auto-

matic transmission.

Competency loevela: (lerformamee Stand ard <)

Vet 2) conposition clutches; 1) steel atutches; 4) valve

A. CGiven: 1) torque oo
A) band: 7) oll punp: tae trainee will:

body: 9) servoes

1. ILdentify and state the purpose of the abrve components.

The trainee will accomplish the preceding task within 15 minutes with 80% accuracy.

B. Given: 1) an automobile cquipped with an autematic transmission; 2) sevdéral types

of tranamission fluld: the trainec will:

1. Check the transmission {luid level.

2. . Select the transmtas oo {1uid thet is correct for the vehicle.

A

The trainec will accomplish the preceding tasks accurately and safely within 15

minutes with with 10O% accnracy.

T

Note: When five or oo teat items above are usoed, 80% corrcct response is required.
P," . -

P

&) | 4
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BLOCK OR h Visioh NUEMPeR - v o TH L

AU OHOT IV G Ml

CHANLC

ont roduction to Autonmot ive: _'j!__'__(in_l_gl,nr_v

SUB~BLOCK HUMSER: 0.0 111 b fotoy Vehicles

Aszembly Identifivarion,

A b ly and Vehicle Mechanical Opevatrion and

4Uﬂorntpr_Mﬁintenance.

wse and Describe Operation _of Autowmotive

ntify and State Prrposce of
Y otole PHIPOSE 01

TASK NUMBEV O 201 theil o o Stat e ur)
Coou i mvsideny _Ide
Moo woanenen L Ports;
Dooanton el
Related Te bmiceal oo
Multiple Choie:  tSche t o oireet eewer rnd show
oy |‘. v )

and How to Terlocom Upcrufg?gu

vour choice by cireling letter

cyslem include the battery,

arc essential to its operation

he ba cery, ignition switch, spark plugs,

"

insladled on the instrument panels of many cars are

1. Major componeids ol | Jibegsot T v teatrical
a. genertor, dpniticn oo tew, ond rodio.
b. pgenerator, voyal. v i it Lop aystem.
c. generater, repoliatos o ouud aic conceltionern,
2. The two components ol che oranking motor that
are the :
a. field windings and drive mechanism.
b. armature and drive mecbhaniem,
c. armaturce and fiesd windings.
3. The igaltion svsicm coaooidbs oy
wiring, ' ’
a. ignition coil, and wmolor.
b. dignition coil, and ipnitici celay.
~ c. dgnition coil, and ignition distributor.
'
4. The purpose of the resistor bhulll into some spark plups is to
a. reduce wear of coplaat point:
b. reduce radios ond TV oineerfor neoe.
c. improve high-sneed performn.e,
5. Four indicating devicoes
the ammetor and indicators that show
a. oil pressurc, fuel tevel, and engine temperature.
b. o0il pressure, fucel tewmperature, and cngine temperaturte.
c. oil Level, fucl pressure, ant enpine temperature.
6. When remeving a battery from a car, [irst
a. disconnect the insulats d-tevminal cable.
b. leoosen the battery hnld-downs
- . disconnect the grounded terminal cable.
;
O

ERIC
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TEST UGS (Coa v )

To maike possible dpndiron Cimia g, cnpines usually have timlng marks on

bous ing and the

a.,  far puliev or flywhool pul 'es
b. flywheel or qawvnaric batanee
c. dyrit oon dicryibarery ov (Twleel,

“The purpoce of the o sty in the prinary cirvcuit of the ignition system
is to :

- ' A
a. protect conicac oopoint Ghn g cranking, .
b. reduce batiery vaits on contact points during srarting. -

c. protect contaect pornes dacony engine operation

The distributor hait rotares at

ca, crankshaft speed.

10.

O

b. camshattt specd
¢, twice crankshaft cpeea

The distributor rotor In sounted

a. 1in the housiag,
b. above the discributor cap.
c. above the breaker cam,

NOTE: - The above test items mav also be used with Block 11.0, Automotive
Electrical Svatems, Maintenance and Repair, to test knowledge of
related technical information.

ERIC
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1.00 ' {f}
ARTICULATION RESEARCH PROJECT

Tnstructional Guide

PROGRAM: Automotive Mechanics (DCC V=03)
{RRI-N/A)

COURSE: Lubrication and Vehicle Operating Maintenance (Block 1.0)

COURSE DESCRIPTION: Department of Public Instruction - Currentlv contained in
T &I No. 7413 - Auto Service Station Specialist

. Department of Communitv Colleges - Contained in
AUT 1100 - Introduction to Auto Mechanics

INSTRUCTIONAL CONTACT HOURS: High Schools: 21

cCc/TI: 21

(Time allocations for each instructional objective are
INSTRUCTIONAL OBJECTIVES: suggested only.)

To prov.de occupational qualificatién in the performance of the following:
1, How to change o0il and filters.
2. How# to lubricate vehicles and equipment.
3. How to remove, repai? or replace tires, and to maintain equipment.
4. How to winterize vehicles.

(Service Manuals are part ci Related Technical Information on each instructional
objective page.)
JOB QUALIFICATION OR SKILLS GAINED:

This cource or block of instruction when added to Block 0.0 qualifies the succes-
sful learner as an automotive lubrication specialist, to perform tire servicing,
and as a service station specialist. Occupational qualification should be veri-
fied by a written examination on related technical information followed by a
demonstrated performance evaluation (the primary means of evaluation), using
standardized test items. '

PREREQUISITES:

High Schools and post-secondary schools, Block 0.0 or evidence of knowledge and
experience, verified bv a demonstrated performance evaluation.

PERFORMANCE EVALUATION:

Test items (less specifics) for both written evaluation of knowledge of related
technical information and for demonstrated performance evaluation for this block
of instructicon are appendices of the guide.

EQUIPMENT:
General tool liet attached to last block. Special equipment and tools list
peculiar to this block is attached to the block.
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ARTICULATION RESEARCH PROJECT
OCCUPATIONAL 1 “5KS AND INSTRUCTIONAL RTQUIREMENTS

r C ..

o

AUTOMOPIVE TECHNOLOGY

Ry

-

BLOCK OR DIVISION NUMBER: 1.0 __TIyLe: Lubrication and Vehicle Operating Maintenance

TASK NUMBER: _ 1.01 TITLE: Change Qil and Filters.

* INSTRUCTIONAL OBJECTIVE - 1.0l1: How Tdg Change 0il and Filters.
. - R i
SKILLS: {(Process Objectives)

1.011 - How to change oil.
1.012 - How to change oil filters.

RELUATED TECHNICAL INFORMATION:

Know location and identification of ©0il filters, draln plugs, fil}g{»cébs and
dip stick. ‘
Know viscosity and/or property of oils.

Know different type filters.

See Manufacturers Specifications.

Required Instructional Time: 1.01, 6 hours.

Required Performance Standaxds:

1.011 - Changes oil according to manufacturer's specifications, using proper
weight and quantity of oil. No leaks. Flat rate + 20%.

1.012 - Changes filter according to manufacture:'s specifications, u51ng
proper filter, tightens to no leaks. Flat rate + 20%.
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BLOCK OR DIVISTION NUMRER: ’l.Oﬁ'PFPLE\ Lu;;&cation and Vehicle Operating Maintenance

. (cont'd.)
] 0

TASK NUMBER: 1.02  TITLE: TLubricate Vehicles and Equipment

INSTRUCTIONAL OBJECTIVE - 1.02: _How to Lubricate Vehicles and Eguipment.

SKILLS: (Process Objectives)

1.021 - How to use lubrication aquipment: - N
1.022 - How to lubricate vehicles and equipment.

L2)

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications,
Types and purposes of grcases.

Required Instructional Time: 1.02, hours.

Required Performance Standards:

jind ? -
l.6hl - Follows manufacturer's specifications. Use proper lubricants for

vehicle part.
1.022 - "lipes down all fittings prior to lubrication. Follows prop» . iubrication

chart. Cleans all fittings of excess grease. Flat rate plus 20s.

a
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BIOCK OR PIVISTON NUMBER: 1.0 rirne: fabrication and Vehicle operat fng Moantenance
. (cont "d.)

TASK NUMBER: 1.03 TITLE: _Remove, Repair or Replace Pires, Maintain Hquipment .

INSTRUCTTONAL OBJIECTIVE - 1.03: How to Remove, Repair or Replace Tires, Maintain
Lquipment:,

. SKILLG: (Process Objoctives) ¢

1.031 - How to remove, repair or replace tires.
1.032 = How to maintain tire repair equipment.

o~y

RELATED TECHNICATI, INFORMATION:

.Know safety. ' i
Know tire construction types, characteristics and purposes.
See Manufacturers Specifications.

Required Instructional Time: 1.03, 4 hours. 2

Required Performance Standards:

g 117031 - Removes and replaces tire observing safety precautions, in 1/2 hour or
S ess. Wheel lugs tightened to proper torque, wheel cover secure. Repairs
- é&re correctly for tire problem within length of time considered reason-
able by instructor (Approx. ). No loss of air pressure when tested
mounted on wheel, in water. Tire has prescribed air pressure.
1.032 - Follows manufacturer's specifications,

\
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1.04

BLOCK OR DIVISION NUMUER: 1.0 TITLE: Lubrication and vVehicle Operating Msirntenance

-. (cont'!
TASK NUMBER: 1.04 TITLE: Winterize Vehicles.
INSTRUCTIONAL OBJECTIVZS - 1.04: How to Winterize Vehicles.
SKILLS: (Process Okjectives)
1.041 - How to winterize wvehicles.
1.042 - How to check coolant and use hydrometer.
1.043 - How to make necessary service checks; windshield washer rese.voir coolant,

engine and radiator coolant, tires, weight of engine oil.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.
Tvpes of coolants and characteristics.

Required Instructional Time: 1.05, 6 hours.

Required Performance Standards:

1.04 Winterizes vehicle in flat rate + 20% time. All manufacturer's scvecifica-
tions applicable followed correctly. Coolant at the proper mixture for
anticipated temperature requirements. Read hydrometer accurately. .

c.



1.05 '

AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER: 1.C TITLE: Lubrication and Vehicle Operating Maintenance

Air-operated grease gun
Air-operated transmission grease gun
Tire-changer (arrange with local shop if not available)

Anti-freeze tester
Tire gauge

Battery hydrometer

Battery charger

0il spout

Transmission funnel

0il filter wrench-

Drain plug wrench

Tubeless tire repair tool
Jumper cables

Suction gun

Drain pan water

Drain pan oil

Gas can

Water can

Battery filler

Squirt can

Brake fluid dispenser

‘Tire repair kit (puncture) -
Leak detector tank

Static wheel balancer (if not available, arrange with local shop)




*l

BLOCK OR DIVISION NUMELER: 1.0 TITLE: Lubrication

1.01

AUTOMOTIVE

o

e v Thems

Seleoct the oil cest suicri Far a modern day engine that will be
subjacoed ta sesgrn usaqge in cold temperatures.

P P
. LN C%m
3 -3&3\ : \
A\
SLE 25 ¥ SAE 20
/
P,

Select Ehe 0il best suited for a modern day engine that. will be
subjectad to =mevere usage ani very high temperatures.

The student should demonstrate the ability to perform the following
jobs to the satisfaction of the instructor, manufacturer's specifi-
cations, and fiat rate plus 20%.

a) change oil in an =ngino

b} change an oil filter

TEST ANSWERS:

1) a
2) c

3) Performance skills will ke evaluated by the instructor - flat rate plus .
20% and as required by service nanual. ‘

NOTE:

Student must mect the performance standards of 80% of tasks to be
job qualified Yor this block. Successful completicn of -Biocks 0.0,
1.0, 2.0, and 3.0 provide for job qualification as Service Station
Specialist. '
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Teor e (moat 4D

BLOCK OR DIVISLON MUMERDR. 1§00 T cLebrication and V.liicle tperator Maintenance

TASK

1.02

1.02

TASK

1.03

1.03

TASK

1.04

TASK

1.05

ERIC

Aruitoxt provided by Eic:

PITLE: Toad cace Yehio os and Equipment

Fhe orudeat chootd dewmst ate the ability to perform a lubricat-uu
jols on oowehli ol anl equiipment to the satisfactior of the instruce

R v’y soocif ertions, and flat care plus 20%. (Io-
ctede v s o veopes focle and equiptent)

Studcer vl i epatr o o abiiity to use lubricaticn chant to
Jetey e tn L, carion aecn pemeats for automebile specified by
fr i oes ol T ospewe fic nileage and service period. (5

noing ) (' nahes)
Studenn wilt Jesiciane o b dastrucrzor the fittings Zo be
servived .o tual lon described in "a” above. {5 points)

(5 minare

TITLE: Lo Nepaiv v torlace Tirves, Majintain Equd pment

What satety precadtions sirould be observed when removing and re-
slacing a tire o a car”  Ltate reason.
The student sthour ! demonst-ate the ability to remove tire, repair,

replace, and maintaln cquipnent to the satisfacticn of the instruc-

tor, manuicturer’s ssecif.cation, and flat rate plus 207%.

Student wilil be piwven {72t tire mounted on a wheel. Locate the
teak(s). (5 points) (0 mirutes)

TiTLL Porlosa

cwad Secvico, Recovery and Towing

The student should iisi reasens why wrecker and equipment should
be 1=2ad to tow a cav with had brakes and automatic transmission.
Wihac safety precautious must be observed and legal requirements
met.

The studsr t should demonstrate the ability to perform road ser-
vice, reeovery, and towing .to the satisfaction of the instructor,
and operat: wyechker equipment according' to manufacturer's speci-
fications.

TLTLE: Wintexize Venric L8

The student should demonstrate the ability to winterize a vehicle,
follew manufaturer’s specifications in flat rate plus 20% time,
and Lo the satisfaction of the instructor.

_The student wili make a hydrometer reading of radiator coolant and

state additional vonlanl requirements (if any) to protect radiator
from freezing at temperature specified by the instructor. (& points)
(5 minutcs)

11
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ARTICULATION RESEAR™H PROJECT
Instructional Guide
PROGRAM: Automotive Mechanics (DCC V-03)
(DPI-N/A)
COURSE:  Cooling Svstem Maintenance and Repair (Block 2.0)

COURSFE. DESCRIPTION: Department of Public Instruction - Currently contained in
T & T 7403 and 7393 - Auto Mechanies III and Auto Engine Tune-Up III

Department of Community Colleges -
AUT 1100 - Introduction to Auto Mechanics

'.-\.:Lz-_.a_,}

INSTRUCTIONAL HOURS: High Schools: 36: CC/TI: 36
(Time allocations for each instructional objective are suggested only.)

INSTRUCTIONAL OBJECTIVLE:

To provide occupational g.alification in the performance of inspection, maintenance,
removal and replacement of conling svstem components, including:

1. How to check coolant freezing point.
2. How-to inspect and replace water hoses.
3. How to pressurize and inspect coolant system.
4. How to test and raplace thermostats.
5. How to check overflow tanks and accessories.
6. How to remove and reinstall radiators.
7. How to chemically clean and flush coolinq svstem.
8. How to remove and replace the water pump.
9. How to replace freeze plugs.
QUALIFICATION OR JOB SKILLS GAINED:
This block of instruction does not by itself provide a recognized job qualification.
It is designed to occupationally qualify the successful learner to be capable of
performing all normal tasks involving the inspection, maintenance, remcval, and
replacement of the components of ‘the cooling system of' the liquid cooled internal
combustion engine. Occupational qualificatioan should be verified by performance .

evaluation. -~ Successful completion of this block plus Blocks 0.0 and 1.0 qualifies
the learner as a service station specialist,

 PREREQUISITES:

High Schools: Block Q.O.— Introduction to Automotive TeZhnology.
CC/TI: Block 0.0 - Introduction to Automotive Technology.

RIC 112
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PERFORMANCE EVALUATION:

Test items for end of course evaluation for job or advanced instruction qualifi-
cation are provided. These test items emphasize demonstrated performance and
"knowledge of related technical information. The test items are outline in
nature and require specific data to complete the situation of problem for use in
evaluation. All test items relate directly to the instructiocnal objectives and
performance adequacy is determined by the ability of ihe learner to meet the
industrv recognized performance standards.

EONMTPMENT REQUIREMENTS:

The general tool list is attached to the last block of this program. Special
equipment and tools list peculiar %o this bhlock is attached.

NOTE: Service Manuals are considered as part of Related Technilcal Information.




ARTICULATION RESEARCH PROJECT
OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS

" AUTOMOTIVE TECHNOLOGY b
\\\
BLOCK OR'DIVISION NUMBER: 2.0 TITLEy Cooling System Maintenance and Repair ’
TASK NUMBER: . 2.01 TITLE: Check Coolant Freezing Point.
INSTRUCTIONAL OBJECTIVE - 2.01l1: How té Check Coolant Freezing Point.

SKILLS: (Process Objectives)

2.011 - How to check coolant levels, belts and filler caps.
2.012 - How to use pressure tester - cap and radiator.
2.013 ~ How to use anti-freeze tester.

RELATED TECHNICAL INFORMATION:
- ’

See Manufacturers Specifications.
fee Parts Manual for parts identification.

& Required Instructional Time: 2.01, 1 hour.

Required Performance Standards:”

Performs hydrometer check in five minutes, ¥=2ads accurately. Checks and inspects
pressure cap and radiator in ten minutes. Iunspects belts and checks tension in
five minutes. Performs all tasks according to manufacturer's specifications.




TITLE: Cooling System;Maintenance and Repair

BLOCK OR DIVISION NUMBER: 2.0

TASK NUMBER:  2.02 TITLE: Inspgect and Replace Watar '{oses.
: o

INSTRUCTIONAL OBJECTIVE - 2.02:

How tq Inspect and Replace Watex Hoses.

SKILLS: (Process Objectives)

2.02). -~ How to make visual check of coolant hoses and components.
2.022 - How to remove and repla.~ coolant hoses.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.

Requiréd Instructional Time: 2.02, 1 hour.

Required Performance Standards:

2.021 - Visual check of hoses and components in five minutes.
Detects defective hoses and leaks, if any.
2.022 ~ No leaks on completion, hoses undamaged. Flat rate + 20%.

(cont'q.



-3-

g

BLOCK OR DIVISION NIIMBER: 2.0 TITLE: Cooljing System Maintenance and Repair (cont'd.)
' ¢

TASK NUMBER: 2.03 TITLE: _Pressurize and Inspect Coolant System. :

INSTRUCTIONAIL OBJECTIVE - 2.03: How to -Pressurize and Inspect Coolant System.

S

SKILLS: (Process Objectives)

2.031 - How to pressurize coolant system.
2.032 - How to use pressure tester.

RELATED TECHNICAL INFORMATYON:

See Manufacturers Specifications.

Requi.ed Instructional Time: 2.03, 1 hour.

Required Performance Standards:

Performs hydrometer check in five minutes, reads accurately. Checks and inspects
pressure cap and radiator in ten minutes. Inspects belts and checks tension in
five minutes. Performs all tasks according to manufacturer's specifications. .

-
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BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System Maintenance and Repair (cont'd
TASK NUMBER: __2.04 TITLE: Test and Rexlace Thermostat.

INSTRUCTIONAL OBJECTIVE - 2.04: How to Test and Replace Thermostat.
A}

SKILLS: (Process Jbjectives)

2.041 - How to remove i.nd test thermostat.
2.042 ~ How to replacr. thermostat.

RELATED TECHNICAIL INFORMATION:
See Manufacturers Specifications;

Required Instructional Time: 2.04, 4 hours.

Required Performance Standards:

Performs all tasks according to manufacturer's specifications. Flat rate time + 20%.

-
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BLOCK OR DIVISION NUMP™3: 2.0 TITLE: Cpoling System Maintenance and Repair {cont'd.)

TASK NUM3ER: 2.05 TITLE: Check Overflpw Tapk and Accessories,

INSTRUCTIONAL OBJECTIVE - 2.05: How tc Check Overflow Tank and Accessories.

SKILLS: (Process Objective) ' s

2.051 - How to make visual check of overflow system.

[

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.

Required Instructional Time: 2.0%, 2 hours.

Required Performance Standards:

Checks overflow tank and hoses for leaks and detetts, if any. Performs task in
time considered reasonable .by instructor. ( Appro imately .)

\\\ .




BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System Maintenanc¢e and Repair (cont'd.)

TASK NUMBER: " 2.06 TITLE: Removg and Reinstall Radiators.

INSTRUCTIONAL OBJECTIVE - 2.06: Hegw to Removq and Reinstall Radiators.
) 3 .
SKILLS: (Process Objective)

2.061 - How to remove and reinstall radiators,

RELATED TECHNICAL INFORMATION: -

See Parts Manual for parts identification. -

Required Instructional Time: 2.76, 6 hours.

Required Performunce Standards: -~
Follows manufacturer's specifications. No leaks upon completion of task. Flat rate
time + 20%. ' '
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BIL.OCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System Meaintenance and Repair (cont'd.)

TASK NUMBER: 2.07 TITLE: . Chemically Q}gan<gnd Flush Cgoling System.

INSTRUCTIONAL OBJECTIVE - 2.07: _ How to Chemigally Clean and Flush Cooling System.

n &

SKILLS: '(Process Objective)

2.071 - How to clean and flush system. T

3

"RELATED TECHNICAL INFORMATION:
_ ’

! Know safety.

® Know reasor. for flushing and when.

Required Instructional Time: 2.07, 4 hours. _ . .

Required Performance Standards:
\

P

Performs task according to manufacturer's specifications. Observes appropriate
safety precautions. Timo as considered reasonable by instructor. (Approx. . <)

o=
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Repair (cqnt'd.

BLOCK OR DIVISION NUMBER: _2.0 TITLE: Cooling System Maintenance and

[

TASK NUMBER: _2.08 _ TITLE: _Replace Water Bump.
. " . 3

R 7 L
"INSTRUCTIONAL OBJECTIVE - 2.08: How to Replace Water Pump.

SKILLS: (Process Objective)

2.08l ~ How to remove and replace water pump.. ,

©

RELATED TECHNICAL INFORMATION: AN ,

0‘\

Know why to replace pump.
See Manufacturers Specifications.
-See Parts Manual for parts identification.

Required Instructional Time: 2.08, 8 hours.

Required Performance Standards:

Follows manufacturer's specifications. No leaks when task is completed. Flat rate

time + 20%.

s




" BLOCK OR DIVISION NUMBER: _2.\' TITLE: _Cooling System Maintenance and Repair (cont'd.

TASK NUMBER: 2,09 TITLE: Repla@e Freqge Plugs.

- . o~ <

'INSTRUCTIONAL(OBJECTIVE -~ 2.09; How tq Replace Freeze Plugs.

- X N N -

SKILLS: (Process Objectives) ¢

2,091 ~ How to make visual cher..~ of freeze plugs.
2.092 ~ How to remove. and replace freeze plugs.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.

i
Required Instructional Time: 2.09, _3__ hours.

* -‘ N
Required Performance Standards-, ; - . ’
2.C091 = Follows proper procedures, for checking for leaks and daetects leaks if

" present.

2.092 - Pollows manufacturer's specifications, with no leaks on c0mpIet10n of -
task. Flat rate time + 20%.

k%)




BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System

TASK NUMBER: 2.10 TITLE: Inspect, Replace and Adjust Belts.

INSTRUCTIONAL OBJECTIVE - 2.10,TITLE: How to Inspect, Replace and Adjust Belts.

SKILLS {(Process Objectives)
How to:
‘2.101 - Remove belts.
2.102 - Replace belts.
2,103 - Adjust belts.
RELATED TECHNICAL INFORMATION:
— Manufacturer's Specifications
— Service Manuals

SUGCESTED INSTRUCTIONAL TIME: 2.10, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

- Manufacturer's specifications.
- Flate Rate plus 20% performance time.
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BLOCK OR DIVISION NUMBER: 2.0 TITLE:  Cooling System

TASK NUMBER: 2.11  TITLE: Inspect, Remove and Replace Fan Clutches.

INSTRUCTIONAL OBJECTIVE - 2.11: How to Inspect, Remove and Replace Fan Clutches.

SKILLS: (Process Objectives)
How to:

2.111 - Inspect fan clutch.
2.112 - Remove fan clutch
2.113 - Replace fan clutch.

RELATED TECHNICAL INFORMATION:

&
- Manufacturer's specifications.

- Service manuals.

SUGGESTED INSTRUCTIONAL TIMNE: 2.11;- 2 hours.

REQUIRED PERFORMANCE STANDARDS:

. =~ Task perforﬁed according to manufacturér's specifications.
- Task performed in Flat Rate plus 207 time.




AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

L
.

BLOCK OR DIVISION NUMBER: 2.0 TITLE: Cooling System Maintenance and Repair

)

and
BLLOCK OR DIVISION NUMBER:

3.0 TITLE: Automobile Heater Maintenance and Repair

v
Anti-freeze tester (coolant hydrometer)
Radiator pressure tester

Water can

Water drain pan

Soldering iron

Thermometer

Back flush adapter

Belt tension gauge




ATONOT CVE

Toa b THoems

. ¥ '
BLOCK OR DIVISION NUMBER: 2.0 - [I'TLEl: Cooling System - - L
l) 2.01 L'st throc roasons why a o rnan.nt antifireeze solution shduld be vueld
in the cooling system at 21 tolmes,
el .
b}
c)
2) 2.01° 7the students shouild demonslrabe Lhe ability to perform the following
jobs to the satiniaction of the iInstructor, manufacturer's specifica-
‘ tions, and flat rate plus 20%. (Includes use of propcr tools and
equipment.)
2.01 . a;} Remove, inspoect, nv o reoface V-helts.
b) Taest antifreara solubtion
2.02 Inspect or roplacoe conlant hoses,
2.03 Pressure test the cooling systom.
2.04 Remove, check, and replace a thermostat.
2.05 Check overflow tank.
2.06 Remove or replace a radiator.
2.08 Remove or replace a water prnp
3)" 2.07 Describe procoss to chemically clean and flush cooling system.
’ ’ (oral or written)
2.09 Idertify the fireeze plugs on engine.  (oral)

TEST ANSWERS:

1)

2)

3)

a) Prevents coolant from freezing
b) Boiling point of permanent antifrecze is higher than water
c) Reduces the corrosive action of water

Performance skills will Le evaluat~d by the instructor as to stndent ability

to meet minimum performance standands

-

2.07 - See service manual for vehicle.
2.03 - To instructor satisfaction

NOTE:

~Student must meel the performarce standards of 80% of the tasks to be

job qualified for this block. Successful completion of Blocks 0.0,
1.0, 2.0, and 3.0 provide for job qualification as Service Station

Specialist.

A\’ J



ARTICULATION RESEARCH PROJECT

Instruccional Guide

PROGRAM: Automotive Mechanics {DCC V-03)
(DPI -~ N/A)

COURSE: Automobile Heater Maintenance and Repair {(Block 3.0) (A component of
* Automotive Heater and Air Conditioner Maintenance and Repalr.)

COURSE DESCRIPTION: Department of Public Instruction - Not identified

Department of Community Colleges - Currcently contained in
AHR 1101 - Automotive Air Conditioning and
AUT 1101 - Internal Combustion Engines

INSTRUCTIONAL CONTACT HOURS: High Schools: 30; CC/TI: 30
Conduct instruction concurrently with Block 9.0

Automotive Heater and Air Conditioner.
INSTRUCTIONAL OBJECTIVES:

To provide occupational qualification in the performance of tasks related to the
automotive heater, as separate fyom the air conditioner, especially for those
vehicles which do not have an air conditioner.

The specific instructional objectives include:
1. How to inspect and replace defroster \oses.
2. How to service heater control components.
3. How to replace heater water control cores.
4. How to service or replace circulating heaters.
5. How-tO”diagndéerheating system malfunctions.
OUALIFICATION OR J0OB SKILLS GAINED:

This block of instruction does not by itself provide an industry recognized job

i speciaitV, since in most cases the job skills gained in this block are coupied
with those involving the automotive air conditionex, resulting in qualification
as' a heating and air conditioning technician. The successful learner for this
block of instruction is gqualified to perform the normal tasks involving the
inspection, servicing, removal and replacement, and troubleshooting of the auto-
motive heater and its components. Occupational qualification should be verified

by performance evaluation. This block would be most useful to the service station
specialist and essential to the heating and air conditioning technician.

PREREOQUISITES :

High Schools -~ Block 0.0 (Introduction to Automotive Technology)
CC/TI - Block 0.0 (Introduction to Automotive Technology)

y
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ARTICULATION RESEARCH PROJECT
OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS

o . AUTOMOTIVE TECHNOLOGY .
N N ~ - . N . ©

BLOCK OR DIVISION NUMBER: 3.0 TITLE: Automobile Heater Maintenance and Repair

TASK NUMBER: _3.01 TITLE: _Inspect and Replace Defroster Hose,

INSTRUCTIONAL OBJECTIVE - 3.0l: How to Inspect and Replace Defroster Hose.
SKILLS: (Process Objectives)

3.011 - How to remove and replace defroster hose.
3.012 - How to check for leakage.

ARLATED TECHNICAL INFORMATION:
See Parts Manual for parts identification.

Required Instructional'Time: 3.01, 3 hours.

Reguired Performance Standards:

3.011 - Flat rate + 20%. )
3.012 - Time Reasonable (Approx. time: _ ) petects leaks, if any.




BLOCK OR DIVISION NUMBER: 3.0 TITLE: Automobile Heater Maintenance and Repair

TASK NUMBER: 3.062 TITLE: Service Heater Control Components.

——

’

INSTRUCTIONAL OBJEC®IVE -~ 3.02: How to Service Heater Control Components.

SKILLS: (Process Objectives)

3.021 - How to use testing equipment and special tools.
3.022 - How to use service manual.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications. ‘
Know theory and operation of components.
See Parts Manual for parts identification.

-

Required Instructional Time: 3.02, 8 hours.

Required Performance Standards:

3.021 - Follows manufacturer's specifications - item works properly.
Uses proper equipment and tools.

3.022 ~ Uses proper service manual. Can identify heater problem with correct

service manual instructions.

120
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(cont'



BLOCK OR DIVISION: _3.97 TITLE: _Automobile Heater Maintenance and Repair ; (cont.'d.)

'y A

TASK NUMBER: _3.03  TITLE: _ Replace Heater Water Control Core.

INSTRUCTIONAL OBJECTIVE - 3.03: How to Replage Heater Water Control Core.

-

SKILLS: (Process Objective)

© 3.031 - How to remove and replace heater core.

RELATED TECHNIC/L INFORMATION:

Know purpose of heater core.

Required Instructional Time: 3.03, 8 hours.

Required Performance Standards:

3.031 - Flat rate manual + 20%.
Follows correct procedures, no leak, heater woxks properly.

159
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BLOCK OR DIVISION NUMBER: 3.0 TITLE: Automobile Heater Maintenance and Repair (cont'd,)

TASK NUMBER: 3.04 TITLE: Service or Replace Circulating Heaters. {
i

INSTRUCTIONAL OBJECTIVE - 3.04: How to $ervice or Replace Circulating Heaters.
SKILLS: (Process Objectives)

3.041 - How to service circulating heaters.
3.042 - How to remove and replace heater motors and air ducts.

T

RELATED TECHNICAL INFORMATION:

Know use of service manuals.

Required Instructional Time: 3.04, 8 hours.

Required Performance Standards:

3.041 - Flat rate manual + 20%. Uses service manual correctly.
3.042 ~ Flat rate manual + 20%. Uses service manual correctly.
\

J
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RLOCK OR DIVISION NUMBER: 3.0 TITLE: Automobile Heater Maintenance and Repair (cont'd.)

TASK NUMBER: 3.05 TITLE: Diagnose Heating System Malfunctiors.
—_2 L ¥ - =

INSTRUCTIONAL OBJECTIVE - 3.05: How to Diagpose leating System Malfunctions.
SKILLS: (Process Objective)

3.051 - How to diagnose heating system.
RELATED TECHNICAL INFORMATION:
Know theory and operation of system.

Required Instructional Time: 3.05, _3 hours.

Required Performance Standards: : .

3.051 - Time considered reasonable by instructor. Follows proper seqﬁenae of
inspection steps. ’

ERIC L2
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Tervsr  ioms

B 0CK OR DIVISION NUMBEER: __ 1.0 Tirii.  Auto Heater Maintenance and Repair

For a student. to be certified in Block 3.0, he must meot minimum pes formance standards
on the following: (Flatc Rate Plus 207 Applies as the Alloted Tine fov ALl Tack:.)

Given proper tools and ecquiprent, the student will perform opurations 3.01 through 3.05.

3.011

3.012

3.021

3,022

3.023

3.03

3.041

3.042

3.05

Inspcecs and replaae deiroster hose,

Check for leakaqu.

STANDARD: Performed in the a.losted time with no leaks
Service heater control components,

Use testing equipment and s;p-mj‘x} toonls,

Use service manual.

STANDARD: Performed in allet:ied time usinyg testing cqu.pment properly and
: with no leaks,

Replace heater water control «or.:.
STANDARD: Perforrmed ia allotted time with no leaks.
Service or replace circulating heaters.’

Remove and replace heater motors and air ducts:

STANDARD: Performed in allotted t.me with no leaks, no missing parts and
all clamps and bolts tightened to specifications. :

Diagnose heating system malfunctions. )

. . P N

STANDARD: Performed in allotted time determining if heating zystem is
working properly. N )

NOTE: Job qualification performance standard - student can meet
performance standards for 80% of tasks. Successful comple-
tion of Blocks 0.0, 3.0, and 9.0 required for job qualifi-
cation as licating and Air Conditioning Technician.
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ARTICULATICN RESEARCH PROJECT

Instructional Guide

PROGRAM: Automotive' Mechanics (DCC v-03)
(DPI - High Schools -~ N/A)

COURSE: Braking System Maintenance and Repair (Block 4.0)

‘ F .
COURSE DESCRIPTION: Department of Public Instruction - Currently part ‘of
T &I No., 7393 - Automotive Mechanics II

Department of Community Cclleges -
AUT 1121 - Braking Svstems

INSTRUCTIONAL OBJECTIVES:

To provide the learner with occupational instruction to develop the skills and
required related technical knowledge tc qualify the learner to perfori—i spec-
tion, adjustment, and repair of automotive braking systems, according to manu-
facturer's specificatigns and meet, industiy standards.

!,
QUALIFICATION OR JOBvSKILLSQGAINED:
With successful completion of this block of instruction} to include verifica-

tion of qualification by performance evaluation, using industry performance
standards, the learmer is qualified as an Automotive Brakes Technician.

PREREQUISITES:

High Schools and post~secondary schools = Block 0.0 or evidence c¢f adequate
knowledge and experience regarding this block, to be verified by the success-
ful completion of a demonstrated performance evaluation.

PERFORMANCE EVALUAL:ION:

Test items (less specifics) for both written evaluation of related technical
information and demonstrated performance evaluiation for this block of instruc-
‘tion are attached or will be developed.

EQUIPMENT REQUIREMENTS: : o

General tool list attached to the last block of this program. Special equipment
and tools list pecul .ar to this block is attached.

INSTRUCTIONAL CONTACT HOURS: High Schools: 60 "
' CC/TIL: 66 - \

NOTE 1: Instructional time allocations for each instructional objective are

suggested time only.
NOTE 2: Service manuals are considered as Related Technioal Information.

N
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ARIICULATION RESFEARCH PROJECT
OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS

AUTOMOTIVE TECHNOLOGY

BLOCK OR DIVISION NUMBER: 4.0 TITI.: Braking System Maintenance and Repair
TASK NUNMBER: 4.01 TITLE: Adjust Brakes.

INSTRUCTIONAL OBJECTIVE - 4.01: How to Adjust Brakes.

SKILLS: (Process OBjegtive)

4.011 - How tq adjust brakes.

Y

RELATED TECHNICAL INFORMATION:
\% .
See Parts Manual for parts identification.
Know theory of braking system. D
See Manufacturers Specifications.

Required Instructional Time: 4.01, 2 hcours.

Required Performance Standards:

4.011 - Flat rate + 20%. Brakes adjusted correctly according to manufacturer's
specifications. '




BLOCK OR DIVISION NUMBER: . 4.0 . TITLE:. Brakiﬁg-System-Maintenance-and Repair = (cont¥d.)”

| TASK NUMBER: _4.02 TITLE: __ Adjust Hand Brake Linkage.
INSTRUCTIONAL OBJECTIVE - 4.02: How to AQigg;,Hand Brake Linkage.

SKILLS: (Process Objective)

4.021 - How to adjust linkage.

RELATED TECHNICAL INFORMATION:

Know theory of parking bréke.

Required - Instructional Time: 4.02, 1 hour.

Required Performance Standards:

4.021 -~ Flat rate + 20%. Linkage adjusted correctiy, according to manufacturex's
specifications. 3 s
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Brakind Svystem Maintenance and Repair (cont'd.)

BLOCK OR DIVISION NUMBER: 4.0 ‘TTT™°

- TASK NUMBER: 4.03 TITLE: Free Up Parking Brake Cables.

INSTRUCTIONAL OBJECTIVE - 4.03: How to Free Up Parking Brake cables.
SKILLS:” (Process Objective)

4.031 - How to free cables.

RELATED TECHNICAL INFORMATION:

Know how to free cables.
Causes of jammed parking brake cables.
Manufacturer's service manuals.

" Required Instructional Time: 4.03, 1 hour.

Required Performance Standards:

4.031 - Time considered appropriate by instructor. Cables freed, operate according

to manufacturer's specifications.




BLOCK OR DIVISION NUMBER: 4.0 TITLE: Braking System Maintenance and Repair {(cont'd.)

PASK NUMBER: 4.04 TITLE: Bleed Brakes.

INSTRUCTIONAL OBJECTIVE - 4.04: llow to Bleed Brakes.

SKILLS: (Process Objective)

4,041 - How to bleed brakes.

.

RELATED TECHNICAL INFORMATION:

Know theory of braking system.

Required Instructional Time: 4.04, 6 hours.

Required Performance Standards:

4.041 - Flat rate + 20%. Fcllows manufacturer’s specifications.
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_ BLOCK OR DIVISION NUMBER: 4.0 TITLE: Braking System Maintenance and Repair.

TASK NUMBER: 4.041 TITLE:_ Maintain and Service Brake Warning Systems.

INSTRUCTIONAL OBJECTIVE - 4.041: How to Maintain and Service Brake Warning
4 Systems.

SKILLS: (Process Objectives) o
How to:

4.0411 - Inspect and repair brake warning system units.
4.0412 - Reset brake warning light.

RELATED TECHNICAL INFORMATION:
- Theory of lgrake system.

- Service manuals.
- Manufacturer's.specifications.

SUGGESTED INSTRUCTIGONAL TIME: 4.041, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

- Student can identify and service brake warning system.

- Student can reset brake light on a variety of vehicles.

- Student can perform task in time limits considered adequate for job
qualification by advisory and program committee, if no flat rate appropriate.

1)
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7 BLOCK OR DIVISION NUMBER: 4,0 TITLE: Braking System Maintenance and ﬁeggit

TASK NUMBER: 4.042 TITLE: Service Brake Metering Valves.

INSTRUCTIONAL OBJECTIVE - 4.042: How to Service Brake Metering Valves.

SKILLS: (Process Objectives)

3

t How to:

4.0421 - Inspect and repair or replace metering or proportioning valve.
4.0422 - Adjust metering and proportioning valve.

ke

RELATED TECHNICAL INFORMATION:

- Theory of brake system.
- Service manuals.
- Manufacturer's specifications.

SUGGESTED INSTRUCTIONAL TIME: 4.042, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

- Student can identify and service brake metering and proportioning valve -
according to manufacturer's specifications.

- Student can adjust brake metering and proportioning valve according to
manufacturer's specifications. '

- Student cau perform task in time linmits considered adequate for job

qualification by advisory and program committee if no flat rate appropriate.
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BLOCK OR DIVISION NUMBER: ‘4.0 TITLE: Brakiqg System Maintenance and Repair (cont'd.)

TASK NUMBER: 4.05 TITLE: Inspect, Repair oy Replace Self Adjusters.
' - Y

'

INSTRUCTIONAL OBJECTIVE - 4.05: How to Inspact, Repair or Replace Self Adjusters.
SKILLS: (Process Objective)

4,051 ~ How to inspect and repair.

RELATED TECHNICAL INFORMATION:

Know theory of braking system.
See Manufacturers Specifications.

Required Instructional Time: 4.05, 4 hours.

Required Performance Standards:

4,051 - Flat rate + 20%, Brakes work.

7

11:
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(cont*

BLOCK OR DIVISION NUMBER: 4.0 TITLE: Braking System Maintenance and Repair

TASK NUMBER: _4.06 TITLE: Replace Brake Hoges and LineS.

INSTRUCTIONAL OBJECTIVE - 4.06: How to Replace Brake Hos€S _and Lines.

SKILLS: (Process Objectives) .

4.061 ~ How to perform visual inspection of brake hoseS and lines.
4.062 - How to remove and replace brake hoses and lineS.

RELATED. TECHNICAL INFORMATION:

See Service Manual.

Required Instructional Time: 4.06, 2 hour.

Required Performance Standards:

4.061 - Time considered reasonable by instructoxr.
No leaks.

4.062 -~ Flat rate manual + 20%.

' No leaks. T
All holding brackets in place.

13>
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BLOCK OR DIVISION NUMBER: 4.0 'TITLE: Braking System Maintenance and Repair (cont'd.) .-

TASK NUMBER: _4.071 TITLE: _ Inspect and Replace Brake Pads (Disc Brakes).

;§§IRUCIIGNAL'OBJECTiVﬁ - 4.071: _ How tq,Ingigg; and Replace Brake Pads (Disc Brakes).
SKILLS: (Process Objectives)

4.0711 - How to inspect braké pads.
4.0712 - How to replace disc brake pads.

RELATED TECHNICAL INFORMATION: *

See Manufacturers Specifications.

Required Instructional Time: 4.071, 6 hours.

Required Performance Standards:

4.0711 -~ Time considered reasonable by instructor. 1/16" in lining or less,
replace lining.
4.0712 - Flat rate plus 20%. Brakes work. Uses proper tools.
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BLOCK OR DIVISION NUMBER: 4.0 TIDLE: Byaking System Maintenance and Repair (cont'a,:

. TASK NUMBER:.. .4.072.  TITLE: . Inspect pnd-Repiace Brake -Shoegi - < -« wmm o oo oo s

INSTRUCTIONAL OBJECTIVE - 4.072: How to Inspect and Replace Brake Shoes,
' T
SKILLS: (Process Objectives)

4.0721 - How to inspect brake shoes.
4.0722 - How to remcve and replace brake shoes.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.

Required Instructional Time: 4.072, 6 hours.

Requ1red Performance Standards:

4.0721 - Time considered reasonable by instructor. 1/16" in lining thickness or
less, repiace. Inspects for hydraulic ‘leaks.
4.0722 - Flat rate + 20%. Uses proper tools. Brakes work,

{
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BLOCK OR DIVISION NUMBER&I 4,0 TITLE: Braking System Maintenance and Repair (cpnels.)
\

TASK NUMBﬁﬁ: 4,081 TITLE: Inspect and Purn Rotor If Necessary (Disc Brakes). \\

g .
INSTRUCTIONAL OBJECTIVE - 4.081: How tp Inspect and Turn Rotor If Necessary (Disc Brakes)

i

SKILLS: (Process Objectives)

' 4,0811 - How to make visual check of disc brake rotor.
4.0812 - How to use equipment to turn disc brake rotor.
4.0813 - How to use brake micrometer. '

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.

. Required Instructional Time: 4.081, 10 nours.

Required Performance Standards:

4.0811 -~ Time corisidered reasonable by instructor.
4.0812 - Uses equipment properly and in proper sequence.
. Manufacturer's tolerances - 100%.
4.0813 - Manufacturer's specifications accuracy. »
Time considered reasonable by instructor.

ERIC . | 115
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BLOCK OR DIVISION NUMBER: '4.0A TITLE: Braking System Maintenance and Repair (cont'd.)

TASK NUMBER: 4.082 TITLE: Inspect and Turn Brake Drums.

“

INSTRUCTIONAL OBJECTIVE - 4.082: ,How tq Inspect and Turn Brake Drums.

SKILLS: (Process Objectives) ) .
4.0821 - How to make visual check on brake drums. :

4.0822 - How to inspect brake drums.
4.082? - How to turn brake drums.

RELATED TECHNICAL INFORMATION:

See Manufacturers Specifications.

Required Instructional Time: 4.082, 8  hours.

Required Performance Standards:

4.0821 - Checks for grooves, foreign material.

4.0822 - Uses micrometer to measure to manufacturer's specifications for
acceptability for use.

4.0823 -~ Uses proper equipment in proper sequence. Follows equipment manu-
facturer's specifications in turning drum.
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LOCK OR DIVISION NUMBER:. 4.0 TITLE: Braking System Maintenance and Repair

TASK NUMBER: 4.083 TITLE: Radius Grind Brake Shoes.

INSTRUCTIONAL OBJECTIVE - 4.083: How to Radius Grind Brake Shoes.

SKILLS: (Process Objectives)

4.0831 - How to radius grind brake shoes. .

RELATED TECHNICAL INFORMATION: /

- Equipment manufacturer's operation manual.
- Manufacturer's specifications. 5

SUGGESTED INSTRUCIIONAL TIME: 4.083, 2  hours.

[

23 %

. REQUIRED PERFORMANCE 5:ANDARDS:

- Student uses proper equipnent. Followé.ﬁénufacturer's specifications.
- Flat Rate plus 20% task performance time.

-

L4
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BLOCK OR DIVISION NUMBER: -4.0 TITLE: Braking System Maintenance and Repair' (cont'd.)

TASK NUMBER: 4.09 TITLE: Repair or Replace Wheel Cylinder.

INSTRUCTIONAL OBJECTIVE -~ 4.09: How to ggpair or Replace Wheel Cylinder.
SKILLS: (Process Objectives) L ) ' -
4.091 - How to make visual check on wheel dylinders;

4.092 - How to use wheel cylinder rebuild equipment.
4.093 -~ How to repair and replace wheel cylinders.

RELATED TECHNICAL INFORMATION:
Identify parts.

See Manufacturers Specifications.

Required Instructiqgél Time: 4.09, 4 hours,

S
Required Performance Standards:

'4.091 - Time considered reasonzble by instructor, detects lecks.

4.092 ~ Time considered propex by instructor. Uses brake hone and correct
L tolerance gauge properly. . o

'4.093 - Flat rate + 20%. Uses proper equipment in proper sedquence.

<

e . -

e
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BLOCK OR DIVISION NUMBER: 4.0 TITLE: Braking System Maintenance and Repair (cont'd.)

TASK NUMBER: 4.10 TITLE: Repair or Rgplacq Master Cylinder.

INSTRUCTIONAL OBJECTIVE - 4.10: How to Repair or Replace Master Cylinder.

SKILLS: (Process Objectives)

4.101 - How to repair and replace brake master cylinder.
4.102 - How to make visual check on master cylinder.
4.103 - How to use master cylinder equipment.

RELATED TECHNICAL INFORMATION:

Identify parts.
See Manufacturers Specifications.

Required Instructional Time: 4.10, 4 hours.

Required Performance Standards:

4.101 - Uses proper cylinder hone. Uses correct tolerance gauge properly., No
leaks. Checks brakes for proper operation.
4.102 - Detects leaks. Time. considered reasonable by instructor.
4.103 - Uses ‘cylinder hone and correct..tolerance properly. Time limits; reasonable

* by instructor.

Q
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BLOCK OR DIVISION NUMBER: 4.0 TITLE: Brakipg System Maintenance and Repair (cont'd.)

TASK NUMBER: 4.11 TITLE: _Repair or Replace Hydraulic Power Cylinders and Valves.
{ .

INSTRUCTIONAL OBJECTIVE - 4.11: How to Repaif or Replace Hydraulic Power Cylinders and Valve:

SKILLS: (Process Objectives)

4.11]1 - How to check booster system.
4.112 - How to repair and replace hydraulic power cylinders and valves.

RELATED TECHNICAL INFORMATION:

Know operation of bonster system.

Required Instructional Time: 4.11, 4 hours.

Required Performance Standards:

4.111 - Checks for vacuum leaks. Checks for power assist. Time considered
| reasonable by instructor. ' \
4.112 - Uses correct special tools properly. Test for operation and leaks.
" Time - flat rate + 20%. Brakes work.




-14

BLOCK OR "iVISION NUMBER: _4.0 TICLE: _Braking System Maintenance and Repair (cont'd.

TASK NUMBER: _4.12 TITLE: _Perform Operational Brake Inspections.

8

INSTRUCTIONAL OBJECTIVE - 4.12: How to Perfqrm Operational Brake Inspections,
T v —

~ -~

SKILLS: (Process Objectives)

4.121 ~ How to make visual check of brake system.
4.122 ~ How to make road test of brakes.
4.123 - How to check if vehicle meets braking specifications.

RELATED TECHNICAL INFORMATION:
Know if vehicle meets braking specifications.

"State safety code standards.

- Required Instructional Time: 4.12, _ 2 _ hours.

\V
1 .
! A

Requi.red Performance Standards:

4.121 - Time considered reasonable by instructor. Checks for hydrav'ic and vacuum
leaks, at all possible points.

4.122 - Checks for pull, noise and drag during road test. Time considered reason-
able by instructor.

4.123 - Checks manufacturer's, Federal, and State specifications, using correct

ref?renves for required stopping distances.
. v J
1

|
N
|
1
N
N
!
:
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AUTOMOTIVE TECHMOLOGY

Special Tools and Equipment

BLOCK OR “IVISION NUMBER: 4.0 TITLE: _Braking System Mointenance and Repair

Brake spoon

Drum micrometer

Wheel cylinder hone

Brake bleeding wrenches

Brake bleeder (tank and adapters)

Brake pliers (snap ring) -
Brake drum & rotor lathe with Radius Grinding Attachment.
Caliper piston expander tool

Wheel cylinder clip (clamp)

Cylinder tolerance gauge

Brake fluid dispenser

Caliper piston extractor tool

Tube flaring tool

Grease and hub cap tool

Tube bending tool

Drum brake shoe adjustment gauge

Tube cutting tool

Bearing packing tool

Brake shoe retracting spring installation and remcval tool
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T'EST ITEMS

BRLOCK OR DIVISION NUMBER: 4.0 TITLE: Braking Syst:m (conc'd.Y
TASK '
4.01 Describe brake operation. (written ox oral) (performance Standard 80% accuracy)

a) As the brake pedal is depressed--

b} As the brake pedal is releascd--

"he student should demcnstrate the ability to perform the following jobs and
meet Job qualification perfor e standards: {(manufacturer's specifications

and flat rate plus 20%.)

TASKS

4.082 Remove, inspect, and replace brake drums.

4,072 Remove and replace brake shoes.

4.09 Remove, recondition, and replace a wheel cylinder.
4.01 Adjust brake shoes.

4.04 Bleed the hydraulic system.

4.190 Remove, recondition, and replace a master cylinder.
4.02 Adjust hand brake linkage.

4.031 Free parking brake cable.

4.032 leplace hand brake linkage.

4.04 Bleed brakes.

4,05 Inspect, repair or replace self adjusters.

4.06 Replace brake hoses and lines.

\




TEST ITEMS (CON'T.)

BLOCK OR DIVISION NUMBER: 4.0 TITLZ: Braking System

TASK

———

4.11 Repair or replace hydraulic pewer cylinders and valves.

NOTE: Student must be able to meel required performance standards
for at least 80% of the tasks of the block of iastruction to
be considered as occupationally quaiified as a brake specialist.
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¢ TESY ITEM:

BLOCK OR DIVISION NUMBLK: 4.0 T1TLI: Braking Systew

Identity the parts of the master cylinder shown below.
1 - .

TASK 4.10 .
: N

" 4 \
\
N -
a5
=
'I‘-\
£
P
/
/
ja X

g.

h.

NOTE 1: Performance Standard - 80% Accuracy

NOTE 2: An effort should be made to us= the actual brake system components
. disassembled and displayed as shown above.

e

Tt rovid oy 9] 5
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TEST ITEMS

BLOCK OR DIVISION NUMBER: 4.0  TITLE: Brakine Syt

Identify the parts ot the brake assembly, by letter, as shown :clow.

Frent of Car
s

TASK 4.12

_NOTE 1: Performance Standard - &' cocuracy.- 1{3ﬂiwﬂ_”dwwn.Au,,

Q ,
NE}&Q;: An effort should be made to use the actual brake system components
disassembled and displayed as shown above.

{cont'd.)



-6

TEST ANSWERS

BLOCK OR DIVISION MUMBER: __4.0  TITLE: Braking Sy.tem L
4.10  a, Rubber valve scat washer

b. Cneck valve assembly

c. Piston return spring

d. Primarxry cup

€. Piston

€. S=oeondary cup

g. Piston lock ring

h. Boot

“i. Pash rod

j. Fluid reservoir

k. Filler cap
4.09 a. Boot

b. Piston

c. Cup o

é. Spring

e. Expander

£. Cylinder housing
g. Bleedex screw '

4.12 a. Anchor pin
b. Connecting links
c. Primary brake shoe and lining v
d. Secondary brake shoe and lining
e. Backing plate
£f. Adjusting screw spring
g. Adjusting s« w
h. Star wheel
i. Return springs
j. Brake shoe retainers

4.01 Answer should contain the following points:

a) As the brake pedal is depressed, the master cylindcr forcas brake fluid
through the check valve into the brake lines.

The fluid travels through the brake lines to the wheel cyi. .ders.

The force of brake fluid by the master cylinder causes the wheel.cylinder
cups to move outward.

The movement caused by the wheel cylinder cups forces the brake shoe and
lining to make contact with the brake drum.

The force of the fluid and the contact of the brak: lining with the brake
drum cause the vehicle to slow or stop.

b) As the brake pedal is released, the return springs pull the brake shoes
back to the stop pcsition, forcing the brake fluid to return to the master
cylirder reservoir.

Demonstrated perfcrmance skills will be evaluated by the instructor to deter-
mine student ability to meet establishegd performance standards.

iy



ARTICULATION RESEARCH PROJECT

Instructional Guide

PROGRAM: Automotive Mechanics (DCC v-03)
‘ (SDPI - High Schools - N/A)

COURSE: Fuel System Maintenance and Repair (Block 5.0)

COURSF DESCRIPTION: Department of Public Instruction - Currently part of
T &I No. 7393 ' - Auto Mechanics III

Nepartment of Community Colleges - Currently part of
DCC No. AUT 1102 - Engine Electrical & Fuel Systems.

INSTRUCTIONAL CONTACT HOURS : High Schools: 55
CC/TI: 55

INSTRUCTIONAL OBJECTIVES:

To provide the learner with the occupational instruction and the opportunity for
practical work application to develop the skills and related technical knowledge
necessary to qualify the learner to inspect, adjust, repair or replace, the com-
ponents of the automotive fuel system, according to the manufacturer's épecifi—
cations and to meet industryvy minimum performance standards.

QUALIFICATIONS OR JOB SKILLS GAINED:

Successful completion of this blgck of instruction qualifies the learner to per-
“>mm inspections, adijustment, repair or replacement of components of the automotive
fuel system. With validation of this qualification by performance evaluation, the
successful learner is identified as an Automotive Fuel System Maintenance and
Repair Specialist. This is a step in the development of the higher skilled Auto-

motive Engine Repair Technician.

PREREQUISITES:

»

High Schoels and post-secondary schools: Block 0.0 (Introduction to Automotive
Technology) or evidence of knowledge based upon experience, verified by a demon-
strated performance evaluation.

PERFORMANCE EVALUATION: ' a

Test items for end of course evaiuation for job or advanced instruction qualifica-
tion are provided. These test items emphasize demonstrated performance, but also
include knowledge of related technical information. Test items are outline in
nature and require specific data to complete the situation or problem, and relate
directly to the instructional objectives.

EQUIPMENT REQUIREMENTS: o

The qeneral‘EQUipment list is attached to the last biock of this program of instruc-
tion. Special eguipment and tool requirements peculiar to this block are attached.

]
¥

<
>

ERIC 1
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5.01
ARTICULATION RESEARCH PROJECT
OCCUPATTONAL 'TASKS AND TNSTRUCTTONAL REQOUTREMENTS
Automotive Technology

BLOCK OR DIVISION NUMBER: 5.0 TITLE: Fuel System Maintenance and Repair

TASK NUMBER: 5.01 TITLE: _Insvect, Service, or Replace Carburetor Air Cleancr.

INSTRUCTTONAL OBJECTIVE - 5.01: How to Inspect, Service, or Replace Carburetor Air Cleaner.

W

SKILLS: (Process Obhijectives)

5.011 -~ How to make visual inspection of carburetor air cleaner.
5.012 - It v to service or replace carburetor air cleaner and PCV filter.

RELATED TECHNICAL INFORMATION:

- Xnow purpose and operation of carburetor air cleaner.
- See Manufacturer's Specifications.

Required Instructional Time: 5.01, 1 hour.

Required Performance Standards:

5.011 - Checks for cleanliness and replacecment requirements according to manufac-
turer's specifications. Time considered reasonable by instructor.
5.012 - FyiTéws manufacturer's specifications. Time considered reasonable by

instructor.

ERIC 15
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BLOCK OR DIVISTON NUMBRER: .0 TITLE Puc! Bvstem Maintenance and Repair. (cont 'd.)

USSR S e

TASK NUMBI K __j_:.(.).;);__« TITLE _i‘__lﬁ_(n,m or Replace l"u_n‘\I I lter Units,

INSTRUCTTONAT, OBJECTIVE - 5,00: _How to Clean or R«MJ:‘.'L' aee 14 1}_‘_i ltor Unibs .

SKILLS:  (Proces:s Objoctives) .

5,0 How to make visual check ot fusl ilter,
5,020 = How te clean or renlace a4 fuel filter,
H.023 - How to diagnose fanlty Fuel filter unit.,

RELATED TECHNICAL INFORMATION: ’

- Know purpose and oparation of fucl filter,
-~ Fuel contamination and cffect on fuel svstem and engine.

Required Instructional Time: 5,02, 2 hours,

Required Performance Standards:
4

5.021 Checks for fuel flow or sediment.

5,022 - Cleans or replaces fuel filter according to manufacturer's specifications.
Time considered reasonable by irstructor, '

Follows equipment manufacturer's specifications.

Time considered reasonable by instructor,

5,023

O

EMC | : J? v

-



BLOCK OR DIVISTON NUMBER: Hao0 TUTLE:  Fuel System Maintenance and Repair  (cont'd.)
TASK NUMBER: 5,03 TITLE: Remove, Service, or Replace FFucl Pumps or Fuel Lines and Hoses.
INSTRUCTTIONAL OBJECTTIVE - 5.03:  low_to Remove, Seavice, or Replace Fuel Pumps or Fuel Lines

and Hoses,

SKILLS: (Progess Objectives)

5.031 - How to maxke visual inspection of funl pump, lines, and hoses,
5,030 - How to use fucl system testers.
5.033 -~ How to remove and replace the fuel pump.

\r' ——
RELATED TECHNICAL INFORMATION: e

~ Sce parts manual for parts identification.
- See Manufactyrer's Specifications. e
- Fuel safety considerations.

Required Instructional Time: 5.03, 2 hours,

Reaquired Performance Standards:

5.031 - Checks and detects leaks. Checks for hose condition. Time considered
reasonable by ihspructor. O

5.032 - Follows equipment manufacturer's specifications or instructions. Time
considered reasonable by instructor.

5.033 - Flat Rate plus 20%, no leaks. '
. e
&) l ) — R
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BLOCK OR Db "ISION NUMBERR: 5.0 TITLE: Fugl system Maintenance and R”Bﬂll_.(”“”"J')

[}

TAGK NUMBER: 5.04 _TITLE: Install Carburetors.

INSTRUCTTIONAL OBJECTIVE - 5.04: How to Install Carburetors.

SKILLS: (Process Objectives)

5.041 - How to r-move and install carburetors.

RELATED TECHNICAL INFORMATION:

- See parts manual for parts identification,

Required Instructional Time: 5.04, 1_ hour.

Required Performance Standards:

5.041 - Follows: proper R & R sequence. Checks for fuel and air .aks. Installs
linkage properly. Carburetor operates properly. Flat rate + 0% time.

at

N
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BLOCK OR DIVISION NUMBER: 5.0 TITLE: Fuel] System Maintenance and Repair {(cont'd.)

TASK NUMBER: 5.05 TITLE: Inspect and Measure Fuel Flow and Pressure of System.

INSTRUCTIONAL OBJECTIVE - 5,05: How to Inspect and Measurc Fuel Flow and Pressure of

System,
SKILLS: (Process Objectives)

5.n0531 - How to make visual inspection of fuel system.
- How t» check fuel flow and pressure.

v
Z
wn
3]

RELATED TECHNICAL INFORMATION:

See Manufacturer's Specifications.

Required Instructional Time: 5,05, 2 hours.

negulired Performance Standards:

5.051 - Checks condition of fuel lines for leaks and detects leaks if present.
Time considered reasonable by instructor.
=N - Follows test equipment manufacturer's specificatio:.is. Follows vehicle
manufacturer's specifications. Time considered appropriate by instructor.

ERIC 1

Aruitoxt provided by Eic:
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'BLOCK OR DIVISIbN NUMBER: 5.0 TITLE: Fuel System Maintenance and Repair
TASK NUMBER:

5.06 TITLE: Adjust Carburetor.

INSTRUCTIONAL OBJECTIiVE - 5.06:

How to Adjust Carbureto:.
St .LLS:

(Process ©Objectives)

5.061 - How to adjust carburetors. :
5.062 -~ How to use carburetor testers: ) vacuum guage
, ) tachometer
) infrared

4) propane equipment

1

/ 2

! 3
RELATED TECHNICAL INFORMATION:

- See Manufacturers Specifications.

- Meaning of readings on carburetor testers.

Required Instructional Time: 5.06, 7 hours.
f —
;

f

|
|
|
|

. |
Required Performance Stgggards:\

5.061 - Follows manufacturer's specifications. Time considered reasonable by
instructor. ‘
5.062 - Follows equipment manufa

g;grer's specifications. Time considered
reasonable by instructor. :
A

|
;, lflr-- \

Jod \
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(cont'd.)

BLOCK OR DIVISION NUMBER: 5.0 TITLE: Fuel System Maintenance and Repair

’7-

and Manual).

TASK NUMBER: 5.07 TITIE: Inspect, Clean and Adjust Choke Unit (Automatic

INSTRUCTIONAL OBJECTIVE - 5.07: How to Inspect, Clean and Adjust Choke Unit

(Automatic

and Manual}.

SKILLS: (Process Objectives)

5.071 - How to make visual inspection of choke unit.
5.072 - How to clean and adjust choke unit.

RELATED TECHNICAL INFORMATION:

- See Manufacturers Specifications.

Required "nstructional Time: 5.07, 2 hours.

Required Performance Standards:

5.071 - Checks choke cold for closure.
“hecks freeness of movement of choke valve:and 1° kage.

Time considered reasonable by instructor.
5.0/2 - Follows manufacturer's specifications.

Uses proper solvent and tools.

Time considered reasonable by instructor.

Choke clovmns freelv.

P
-
-
p
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BLOCK OR DIVISION NUMBER: _5.0 TITLE: FL2l System Maintenance and Repair (cont'd.)

TASK NUMBER: 5.08 TITLE: Inspect, Serwice, or Replace Gas Tank, Cap and Sending Unit.

INSTRUCTIONAL OBJECTIVE - 5.08: Ilow to Ingpect, Service, or Replace Gas Tank, Cap and

Sending Unikt.
SKILLS: (Process Objectives)

5.081 - How to make visual inspection of gas tank, cap, and sending unit.
5.082 - How to service or replace gas tank, cap, and sending unit.

RELATED TECHNICAL INFORMATION:

-~ Safety considerations in fuel handling.
- Theoxry of electrical gauges.
- See Manufacturer's specifications.

Required Instructional Time: 5.08, 2 hours.

Required Performance Standards:

5.081 - Checks tank for leaks and detects leaks.
Checks cap for seal. )
Checks sending unit by checking dash fuel gauge.
Time considered reasonakle by instructor.
5.082 - Repalr - replace gas tank - flat rate + 20%.
Repair - replace t=snk sending unit - flat rate + 20%.
Follows manufacturer's specifications.




Fuel System Maintenance and Repair (cont'd.)

BLOCK OR DIVISION NUMBER: 5.0 TITLFE:

Repair or Service Carburetors.

TASK NUMBER: 5.09 TITLE:

How to Repair or Sexvice Carburetors.

INSTRUCTIONAL OBJECTIVE — 5.09:

SKILLS: 'Process Ok iectives)
5.091 - How to diagnose and service carburetors.
5.092 - llow to repair a carburetor.

RELATED TECHNICAIL INFORMATION:

- Theory orf carburetion.
- See rparts manual for parts identification.

~ See Manufacturer's Specifications.

Required Instructional Time: 5.09, 15 ' ours.

Required Performance Standards:
5.091 - Time considered reasonable by instructor.
5.092 - Repair & replace carburetor - flat rate + 20%.
Proper hook-u» of connections.
Proper operation of engine.

No leaks.
As required by manufacturer's specifications.

4
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Fuel System Maintenance and Repair (cont'a.)

BLOCK OR DIVISION NUMBER: 5 O TITLE:

TASK. NUMBER: 5.10 TITLE: Analyze Fuel Injection Problems By Means of Electricel
Diagnostic Fquipment.

How to Analyze Fuel Injection Problems By Means of
Electrical Diagnostic Equipment.

INSTRUCTIONAL OBJECTIVE - 5.10:

SKILLS: {(Process Objectives)

5.1C01 - How to make visual inspection of fuel injection system.
5.102 - How to use electrical diagnostic equipment to identify and diagnose fuel

injection problems.

RELATED TECHNICAL INFORMATION:

- Theory of operation.
- See parts manual for parts identification.

- See Manufacturer's Specifications.

Required Instructional Time: 5.11, 7 hours.

Regquired Performance Standards:

5.101 - Follows inspection procedures in manufacturer's srcecifications and detects

problems, if any. Time considered reasonable by instructor.
(Approx. time: .} » ,

5.102 - Uses diagnostic equipment according to manufacturer's specific:. .ons, and
makes appropriate analysis with 80% accuracy. Time considered reasonable

by instructor. (ApproxX. time: .)

'y
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AUTOMOTIVE TECHNCLOGY

Cpecial Tools and Equipment

BLOCK OR DIVISION NUMBER: 5.0 TITLE: Fuel System Maintenance and ERepair

Flaring tools

Carburetor dauge set

Vacuum-pressure gauge

Air-cleaner tester

Tachometer .
Nut buster

Fuel injection diagnostic equipment

Infra-red tester

Steel tube cutting and bending tools

Propane Carburetor Kit




TEST ITEMS

BLOCK OR DIVISION NUMBER: 5.0 TITLE: Fuel System o

1. Match the carburetor system with statements of their use.

a. Float System

b. Tdle Systemn

c. . Main Metaring System

d. Power System

e. Acceleratoy Pump System
f. Choke System

1. Provides fuel-delivery during operation with the throttle partly to
fully opened.
2. Provides a richer mixture for cold engine starting and operation.
3. Temporarily provides extra fuel necessary to overcome the leanness
caused by rapid chrottle opzning.

4. Maintains a given depth of fuel in the bowl assembly.

S. Provides fuvel delivery during closed throttle.

6. Provides extra fuel for maximum engine power.

2. The student should demonstrate the ability to perform the following tasks
and meet performance standards: (Selection of prcper tools and equipment

for task is included in the evaluation.)

TASK

5.01 Inspect, service, or replace carburetor air cleaner.

5.02 Clean or replace fuel [ilter units.

B

5.03 Remove, service, or replace fuelrpumps or fuel lines and hoses.
5.04 Remove and replace carEuretor.

5.05 Inspect and measure fuel flow and pressure of system.

5.06 Adjust carburetor. |

5.07 Inspect, clean and adjust choke unit (automatic and manuzl).

5.08 Inspect, service, or replace gas tank, cap and sending unit.

”

5.09 Repalr or service carburetors. .

—-—5,1G " Repair or service exhaust emissior control systems, to include manifold

1 R .
{2

1, LS
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TEST ITEMS (Con't.)

BLOCK OR DIVISION NUMBER: 5.0 TITLE: _ Fuel System i
TASK

5.11 Analyze fuel injection problems by means of electrical diagnostic equipment.

5.12 Periform operational inspections of exhaust emission control system.

TEST ANSWEZS:

l. a.
b.
c.
d.
e.
f.

[AS VRN o B8 R O o

2. Performance skills will be evaluated by the instructor or evaluation team.
Manufacturer's specifications and fLat rate plus 20% apply.

Note: Job qualification performance standard - 80Y% accuracy for other
than applied performance test items. Student must be capable
of meeting perfcrmance standards for at least 80% of the job tasks
of this block (to include primary tasks) to be considered as job
qualified as an Automotive Fuel System Maintenance and Repair

Specialist.




ARTICULATION RESEARCH PROJECT

Instructional Guide

PROGRAM: Automotive Mechanics (DCC v-03)
(DPYI - High Schools - N/A)

COURSE: Steering and Front £nd Maintenance and Repair (Block 6.0)
o
COURSE DESCRIPTION: Department of Public Instruction - Currently part of
T & I No. 7393~ Automotive Mechanics III.

Deparfment of Community Colleges ~ Currently part of
AUT 1123 - Auto Chassi~ and Suspension.

INSTRUCTIONAL CONTACT HOURS: High Schools: None.
(This course or block of instruction 1s mormally not
taught at the high school level owing to a lack
of instructional time and the complex equipment
requiréments.)
CC/TL: 220%

. (*NOTE: Additional instructional time provided
in Block 12.0 - Automotive Servicing.)

INSTRUCTIONAL OBJECIIVES:

-
%

To provide the learner with the necessary occupational irstruction and oppor-
tunity for practical application to develop the skills and knowledge necessary
to qualify the learner to inspect, maintain, adjust, repair, or replace the
components of the automobile steering, front end, and suspension systems.

OQUALIFICATIONS OR JOB SKILLS GAINED:

Successful completion of this block of instruction qualifies the learner to
perform inspections, maintain, adjust, repair, or replace the components of the
automobile steering, front end, .ud suspensicn system. With validation of this
qualification by performance evaluation, using industry performance standards,
the successful learner is considered to be qualified as an Automotive Front End
Technician.

PREREQUISITES:
High Schoecls: Not applicable. ,
Community College/ Block 3.0 (Introduction to Automotive Technology) or
Technical Institute: evidence of knowledge based upon experiencc, verified

Sy a demonstrated performance ‘evaluation.

PERFORMANCE FVALUATION:

Test items for end of course evaluation for job or advanced instruction qual: fi-
cation are provided. These test items emphasize demonstrated performance, but
also include a requirement for knowledge of related technical information. The
test items are outline in nature and require specific data to complete the situa-
tion or problem, relate directly to the instructional objectives and are considered
to be both valid and reliable. . ' '

EQUIPMENT REQUIREMENTS:

Q Ppe general_equipmgnt list is attached to the last block of this program of instruc-
Ri(};on. Special equipment and tool requirements peculiar to this block are attached.

] =10




ARTICUTATION RESEARCH PROJECT
OCCUPATIONAL TAsYS AND INSTRUCTIONAL REQUIREMENTS

Automotive

BLOCK OR DIVISION NUMBER: 6.0 TITLE: Steering and Front End Maintenance & Repair
TASK NUMBER: _ 6.01 TITLE: Lubricate the Front and Rear Suspension.

INSTRUCTIONAL ORBJECTIVE - 6.01: How o Tubricate the Front and Rear Suspension.

SKILLS: (Process Objectives)

6.011 - How to lubricate froni end.
6.012 - How to lubricate rear «nd.

RELATED TECHNICAL TINFORMATTOMfI:

- Lubrication charts information.
- Manufacturer's specitications.

Required Instructional Time: 6.01, 2 hours.

REQUIRED PERFORMIANCE ST)'\NQ]\RD."—::
6.011 Locates and cleans grease fitrtings, refevrs to lubrication charts and
manufacturer's specificationsg.

~ Installs fittings if raomquired. lses proper grease and grease gun.

- Romoves excess grease on completion.

- Cbserves shop safety.

6.012 - Checks grease level in differential.
- Uses proper grease bhased on mai...lacturer's specifications.
- Observes shop safety.

l L7
ERIC
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BLOCK OR DIVISION NUMBER: €.0  TITLE: _Steering and Front End Maintenance & Repair
(cont'd.)

_TASK NUMBER: 6.02 TITLE: Replace Belts and Set Tension.

INSTRUCTIONAL OBJECTIVE - £.02. lHow to Replace Belts and Set Tension. B

SKILLS: (Process Chjectives)
6.021 - How to remove and replace and adjust power Steering belts.
6.022 - How .to diagnose power steering belts.

RELATED TECHNICAL INFOKRMATION:

~ See parts manual for parts identification.
- Manufacturers specifications.

Required Instructiconal Time: C.‘h,__4 ___ bours.

REQUIRED PERFORMANCE STANDARDS:

Follows manufacturer's specifications for removal and replacement,
~ Adjnsts to prover tension. ;
. - Uses proper rools.
VT Performs task flat rate + 20% time.
' - Observes shop safety.

6.021

6.022 -~ Follows procedures in manufacturer's specif cations.
-~ Detects faulty belts if present.
- Ubserves shop sarfety.

. . 1,5
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BLOCK OR DIVISION NUMBER: 6.0 TITLE: Steering and ¥ront Fnd Maintenance & Repair (cont'a..

TASK' NUMBER: _;.6__._03 TITIE: Adjust Worm and Sector in Steering Box, Ingpect Steering.

INSTRUCTIONAL OBJECTIVE -~ 6.03: liow to Adjust Worm and ‘SectOr in Steering Box, Inspect_

Steering.

SKILLS: (Process Ob-ectives)

6.031 - low to adjust worm and sector in steering box.
6.032 - How to inspect and diagno » worm and sector.

RELATED TECIINICAL INrORMATION:

- Manu acturcers specificat ings.

Required Instructional Time:  H.oird, 2 feosrs .

REQUIRED ?YERFORMAMNCE STANDARDS @
6.031 -~ lollows stone in momufa rayo s speaifications.
- Uses proper tools. .
- Performs task flat rate + 20% time.
- Observes shop safcty.

6.032 - Follows inspection procsdures of manufacturer.
- Detects problem if prescod,
- Cbserves shop safety.

O
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BLOCK OR DIVISION NUMBER: 6.0 TITLE: Steering and Front End Maintenance & Repair

TASK NUMBER: 6.04 TITLE: Repair or Replace Manual Steering Components.

INSTRUCTIONAL OBJECTIVE 6.04: How to Repair or Replace Manual Steering Components.

SKILLS: {Process Objectives)

6.041 - How to repair or replace manual steering components.
6.042 - How to inspect and diagnose manual steering components.

RELATED TECHNICAL INFORMATION:

- Manufacturers specifirations.
- See parts manual for parts identification.

Required [nstructional Time: 6.04, 8  hours.

v

REQUIRED PERFORMANCE STANDARDS :

6.041

Follows manufacturer’s spec1f1Pat .ons.

- Uses proper tools

- Adjusts according to manufacturer's specifications.
Observes shop safety.

'l

l.

6.042 Follows incpection procedures in manufacturer's bpeCLflcatlons.
’ ~ Detects problems if present. ~

- Observes shop safety.

\‘1 . A ’ ~"~1
ERIC L * | G




BLOCK OR DIyIsionN NUMBER: 6.0  TITni: _Sto:iring and Front End Maintenance & Repair ' (cont'd.)

TASK NUMBER, 6.05 _ TITLE: _ Repair, Rebuild, or Replace Power Steering CoMponents.

INSTRquIONﬁL OBJECTIVE - 6.0%: Moo ko Repair, kebuild, or Replace Power Steering.

(f(1qUJr);1(tr11‘.s. B

SKILLS: (Process Objectives)
6.0°L ~ jjow to use apacial tools for power skteering uniis,
/

<] 5 . PR / ; :

6.09< =~ jjow to repair, rebuild, o« replace power steering units.
o : - . v

6.053 ~ jjow to insvect and diagnose power st .ring components.

RELATED TECHNTCAL TNI'MRMAT TOM:

- ManUfgeturoars stecificasion.
- 52€ parts manual Ffor parts identi Siostion.

Requlreqd tnstructiongl Wi e e Frovom

KEQUIRED PERparMANCE STANOARDE :

6.051 - Yooy paol s cccording to fhe manmfacturerts spacifications.

- FQYfQLMJ fach JYab ratee 4 DO time. :
i
6.052 - U.*"S‘- manufootuLer's coerificat tons and tochnical manuals. !
-0 reyves prooar sated rocavtions. :
- Performs ta ko ilal oo 4 20% time.

6.053 - 1 hrquh Abseovat Son fhee <budoat will inspect for leaks and check proper smooth
Obtration of stoerin Ccrakem Lo dlamose mal finctions or correct operation of
“YStem.
- Detocrg leaks 3
~ Porfsane task flatb rare + 23% & lma.

o llr'q
ERIC
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BLOCK OR DITVISION NUMBER: 6.0 TITLI: Steering and Front Fnd Maintenance & Repair (con
TASK NUMBER: 6.06 TITLE: Repair or chlacé Tilt anleelescopiaz_ﬁnd Collapsible
i \

Mast Jackats. \

\

INSTRUCTIONAL OBJECTIVE - 6,06: How to Repair o1 Replace Tilt and Telescoping and

Collapsible Mast Jackevs.

SKILLS: (process objoctiveé)

v

6.061 - How to usc special tools.
6.062 - How to repair, rebuild, or replace tilt and telescoping collapsible mast

. jackets. .
©.063 - How to inspect and diagnose components of tilt and telescopic or collapsible
mast jackets. ’
. [
RELATED TECHNICAL INFORMATION:
' - Manufacturerc specifications. ‘
. = See parts manual for parts ide. -ificatbinon. , :

'
.
'

Reguired lnstructional Time: 6.96. 17 __ hours.

REQUIRED PERFORMANCE STANDARDS:

6.061 - Uses tools according to the manvfacturer's specification~ (flat rate + 20%)

6.062 - Follows manufacturer's specificatiouns to repair, rebuild, replace, inspect
& and check for proper operation. (Flat rate + 26%)

6.063 Component operatcs properly.

1
o 17
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BLOCK OR DIViSION NUMBER: 6.0  7T1}l5:: _Steering and Front End Miintenance & Repair (cont'd.:

TASK NUMBER: 6.07 TITLE: Cerform Visual Ianspections of Suspension Systems.

INSTRUCTIONAL OBJECTIVE - 6.07: How Lo Perform Visual Inspections of Susp nsion Systems.

SKILLS: (Procuss Objoctives)

6.071 - How to perform visual inspections of suspension svstems.

RELATED TECHNICAL INFORMATIOM:

- Manufacturers specifications.
- See parts manual for pavt: Ldeatifrcation,
~ Items to check Jduring wisual inspection.

Required Instructional Timo. .07, 7 hours.
REQUIRED FERFORMANCIE & ANDARDS:
- 6.07L -~ The ‘udent ch.cks tires for clues of wmafianction.
- Checks for wear in ball joints on king pins. °
- Checks for wear in idlcer and steering arms.
~ Checks for wear and adjustment ~f steering gear box. °
- Makes correct diagnosis - flat ,'te + 20%.
I"
7
s
Q
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BLOCK OR'DIVISION NI..{ER: 6.0 U PIRLE: Stceving and Fro bt Fnd Maintenance & Repair (con

" TASK NUMBLER: 6.08 TITLF:  Replace Snock Absorbers and Mounting.

-—

INSTRUCTIONAL OBJECTIVE - 6.,08: _How to Pempve gnd Replace Shock Absorbers and Mountings.

SKILLS: (Process Objectives)

6.08l - How to remcve and replace shock absorbers and mounting brackets.
6.082 - How to make visual inspections of shock absorbers,

SLELATED TECHNICAL TINFORMATION:

- Types 0 “hock absorbhers and characteristrics.
- Manufacturers specificat . .ms.

- See parts manual for paits idertiioal oy
Required Instructional Time: 6.08, 6  howurs.

REQUIRED PERFORMANCE STaANDARDS :

- Removes and replaces shock absorbers and mownt ing brackels in flat rate + 20%.
) Fe . .
- No noises from these components during operation of vehicle, follows manufacturer's

specifications.
- Observes shop safety.

o ‘ 1 Y
ERIC . v 1
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BLOCK OR DIVISION NUMBER: __ 6.0  TITL#A: _Steering and FXont IInd Maintenance & Repair (cont'd,

TASK NUMBER: 6.09 TITLE: Replace #front Whegi_EEQEiggs Greasc Scal,

INSTRUCTIONAL OBJECTIVE - 6.03: How to Replace Frant WhEe1 Bearings Grease Seal.

SKILLS: (Process Objectives)

6.091 ~ How to remove and replace fro it wheel bearin? gye.;c seals,
6.092 - How to inspect front whecl bearing grease sealg,

RELATED TECHNICAL TNFORMATION:

- Manufacturers specifications.
- Characteristics ¢ grease seals.

Required Instrnctional Times: 6,00, 2 hours. ;

REQUIRED PERFORMANCE STANDARDS

-ilnspccts wheel bearinag seai -, whoel bearvings aud ¥@Ceg for proper wear according to

manufacturer's spocificatiors.
- Detects faulty componants,

- Performs task flat rate + 20% tine.

e , 1)

Aruitoxt provided by Eic:
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BLOCK OR DIVISION NHMBER: = 6.0 TITLE: Steering and Front End Maintenaiice & Repair {(cent
TASK NUMBER: 5.10 STITLE: F2pair or Replace Rear Suspension Systems.

' INSTRUCTIONAL OBJECTIVE - 6.10: How .. Repair oy Replace Rear Suspension Systems.

SKILLS: (Process Objectives)
6.101 - How to repair or replace components of rear suspension system.

6.102 - ilow to make a visual inspection of rear suspension system.
6.103 - i'ow to diagnose components’ of rear suspension and use equipment.

RELATED TECHNICAL INFORMATION:

- See parts manual for parts identificat. n.

-~ Manufacturers specifications.

~ Types and characteristics of suspension systems. i
. . , i

Required Iustructional Time: 6.10, 6 hours.

REQUIRED PERFORMANCE STANDAPRDS:

6.101 - Demonstrates the proper way to repair or replace the rear suspension system
according to manufacturer's specifications. ‘!
- Performs t sk flat rate + 20%. !
6.102 ~ Demonstrates proper method of making a visual inspectio.. of the rear suspension
system.

- Detects faults if any.
- Performs task flat rate + 20%.
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BLOCK OR DIVISION NUMBER: _€.0  “WITLE: S;eeripq and Front: Mnd Maintenance & Repair (cont'd.)

TASK NUMBER: 6.110  TITLE: __Inspect and Repair Front Suspension Systems.
!
INSTRUCTIONAL OBJECTIVE - 6.110: How to TInspect and Repair Front Suspension Systems.

SKILLS: (Process Jbj rtives)
6.1101 - How to repair or replace components of front suspenéion system.
6.1102 - How to make visual inspection of front cnd suspension system.
6.1103 - How to use equipment to diagnoge components of front end suspension.

RELATED TFCHNICAL INFORMATION :

oy
-~ See parts manual for parts identification.
- See manufacturers specifications.

- Types and characteristics of front cind suspension systems.

-

Required (nstructional Time: 6.110, _2  hours.

REQUIRED PERFORMANCE STANDARDS:

pe]




BLOCK GR DIVISION NUMBIR: 6.0  TITLE: Steering and Front End Maintenance & Repair

TASK NUMBER: 5.111 TITLF: Replace Pivot Points on Steering ULinkage.
—_—

INSTRUCTIONAL OBJECTIVE - 6.111: lHcw to Replace Pivot Points on Sccering Linkage.

SKILLS:

(Process Objectives)

-

6.1111 - How to remove and replace pivot points on steering linkage.
6.1112 - How to make a visual inspectiop of pivot points.
6.1113 - ll'w to use equipment to diagnoge pivot points.

RELATED TECHNICAL INFORMATION:

- See parts manual for parts identification.
- See manufacturers specifications.

Required Instruction.. Time: 6.111, b hours.
REQUIRED PFERFORMANCE STANDARDS:
6.1111 - Follows manufacturer's specifications or technical manual for the removal or
replacement of steering pivot points.
~ Flat rate + 20%.
- Observes shop safety.
6.1112 - Makes visual check for loos:ness, wear or binding of pivot points.
- Detects faults 1f any. '
- Flat rate + 20%.
6.1113 - Uses diagnos-ic equipment according tosmanufacturer's specifications.

2
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BLOCK OR DIVISION NUMBER: 6.0 TITLE: _Steering and Front End Maintenance & Repair (cont'd.)

TASK NUMBER:  6.112  TITLE: Rabusly King Pins, _

INSTRUCTIONAL OBJECTIVE - ©.112: How to Rabush King Pins. .

SKILLS: (Process Objectives)
€.1121 - How to rebush king pins.
6.1122 - How to make wisual inr seciions of King pins.
6.1123 - llow to use equipment to inspect king pins.
RELATED TECHNICAT, INFORMATION:

~ Manufacturer's specifications.
- See parts manual for parts identification.

Required Instructional Time: 6.112, 12 hours.

L

REQUIRED PERFORMANCY :ZTANDARDS: -

- Makes visual inspection, rewvas to manufacturer's specifications and rebushes king
pin, replace. asscmbly and checks for proper operation.

~ Compohent operates properly.

- Flat rate + 20%.

o | 15 k ' ) .
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BLOCK OR DIVISION NUMBER: ~3.0 TITLE: _Steering and Front End Ma. ~nance & Repair (cont

TASK NUMBER: 6.113 TITLE: __ Reglgce Ball Joints. !

ANSTRUCTIONAL OBJECTIVFE - 6.113: How tp Replace Ball Joints.

J/

SKILLS: 'Process Objectives) >

6.1131 - How to remove and replace ball joints.
6.1132 - How to use equipment to inspect ball joints.
6.1133 - How to make a visual inspecticn of ball joint .

- Manufacturer's specifications.

RELATCD TECHNICAL INFORMATION: I
- See parts manual for parts identification. I

3

Required Instructional Time: 6,113, lo  hours, - e

REQUIRED PERFORMANCE STANDARDS: -

6.1131 --Removés and replaces a ball joint according to manufacturer's
- specifications. ’

- Flat rate + 20%.

- Observes shop safcty.

!
6.1132 Makes a visual inspection of ball joint. :
& - Plat rate + 20%. .
6.1133 Detects problem if any.
" )

G

Cz
i
-
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BLOCK OR DTV.LSION NUMDER: 6.0 TITIY . Bteering and Front End Maintenangg & Regair (cont'd.

TASK NUMBER: 6.114 TITEE: . Replace Front Suspensicn Control Arms and Bushings.

INSTRUCTIONAL OBJECTTVID - h.114:  ifow to Replace Pront Suspension Control Arms and Bushings.

¥

SKILLS: (Process Objoectives) , I
6.1141 - How to rewove and replace ‘ront suspension control arms and bushings.
6.1142 - Hov to usc cquipment to iuspect front suspension control arms and bushings.
6.1143 - llow © make visual insp otron of front suspension control arms and bushings.
>

RELATED TECHITCAL ITNFORMNTEOMN:

- Manufacturers speaecification:.
- Fquipmen* manufacturer:s specifioat ione.
- See parts manual for parts Ldent Tlocaeiy

Required Inst:uctional Time: G.ild, 3] liou =,

REQUIPED PEFRFORMANCE STAMDARDS :

6.1141 {vont gurpension control arms and bushings according

- Removoes and rop? cog
to manufacturer’s speed fications.,
- Flet rate + 20%.
6.1142 - Uses proper oquipment to inspect Front suspension control a:mis and
: ry f ( f
bushings.
- Flat rate + 2.,
6.1143 - Makes visual ‘inspection oFf front suspension control arms and bushings.
= Detects evidence of probiem. .
- Flat rate + 20%.
i
. l (Y 7 -
Q .
:



BLOCK OR DIVISION NUMBER:  v.0 TITLE: Steering and Front End Maintenance & Repair (cont
TASK NUMBER: 6.115 TITLE: Adjust or Replace Torsion and Trunion Bars.

14
INSTRUCTIONAL OBJECTIVE - 6.115: How to Adjuat o Replace Torsion and Trunion Bars.

BKILLS: (Process Objectives)

6.1151 - How to adjust or replace torsion and txrunion bars.

RELATED TECHNICAL INFORMATION: : !

-~ Manufacturers specifications.
- - LRy L. L
- See parts manual for parts identification.

|

Required Instructional Time: 6.115, _ 8 hours. O

I

. - I

REQUIRED PERFORMANCE STANDARDS -

1

L

= Adjusts or replaces torsion and trunjon bars according to manufacturer's !
specifications. |

~ Flat rate + 20%. ) {

- Cbserves shop safletv. i

|




BLOCK OR DIVISION NUMBER: 6.0  TITLE: _Steering and Front End Maintenance & Repair

TASK NUMBER: 6 12 TITLE: *hWLBu]nncu Wheals and Tires.

INSTRUCTIONAL OBJECT /It - 6.12:  How to Balance Wheels and Tires. '

SKILLS: (Process Objectives)
6.121 - "ow to balance wheels ard kirpes.
6.122 - How to make visual checks of wheels and tires.
6.123 ~ How- to use balancing equipment.

RELATED TECIHNICAL INFORMATION:

- Manufacturers specificatcions. ,
~ Balancing equipment maintenance radquifements.

Required Instructional Time: 6.12, 20 houvs.

REQUIRED PERFORMANCE STAMDARDS :

6.121 - Balances tiics and wheels - 100% accuracy.
- Flat rate + 20%.

6.122 - Makes visual check of tires and wheels to determine improver wear.
' - Detects problems if any. '
- Flat rate + 20%.

6-.123

Uses balancing equipment according to manufacturer's specificatiofis.
N 7/ B

<

T
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BLOCK OR DIVISION NUMBER: 6.0  TIVLE: _Steering and Front End Maintcnance & & Repair  (cont'd

TASK NUMBER: 6.131  TITLE:. Inspect, Adgustl and Repack Front Wheel Bearing.

INSTRUCTIONAL OBJECTIVE. - 6.131: llow to Inspcct, 31Just, and Repa -k " ont Wheel Bearings.

SKILLS: (Process Objectives)

6.1311. - How to inspect and adjust front wheel boa*lnqs.
6. 13123— How to repack front wheel bearings.
I
i

L

3
>

I

S

; . .
RELATFD TECHNICAL INFORMATION:

- Manufacturers specifications. o :
~ See parts manual for parts identification.

- Wheel bearing c¢rease charactoeristics.

Required Instructional Time: 6.131, 4 hours.

r

REQUIRED PERFORMANCE STANDARDS.:

6.1311 - Inspects, repacks, and adjusts front wheel bearings according to
& manufacturer's specifications. ‘
6.1312 - Flat rate + 20%.
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BLOCK OR DIVISION NUMBER: 6.0  TIULE: Steering and Front End Maij :nance_& Repair (cont'd.

TASK NUMBER: 6.132 TITLE: [nspect and Replace Steering Spindles.

INSTRUCTIONAL OBJECTIVE ~ 6.,132: How to lapspect and Replace Steering Spindles.

SKILLS: (Process Objectives)

6.1321 - How to replace wheel spindles.
.6.1322 - How to inspact wheel spindles.
6.1323 - How to muke visual inspections of wheel spindles.

T

RELATED TECHNICAL INFORMATION:

- Manufacturers specifications. ‘
- See parts manual for parts identificarion,

Required Instructional Time: 60132, 4 hours.

REQUIRED PLERFORMANCE STANDARDS:

- Inspects and replaces steering spindles according to manufacturer's specifications.
- Detects problems if any.
- Flat rate + 20%.

ERIC | ~ r9?

Aruitoxt provided by Eic:
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BLOCK OR DIVISION NUMBER: 6.0 TITLE: Steering and Front Ind Maintenance & Repair (cont'c

TASK NUMBER: 6.14 TITLE: Inspect and Align Front End.

INSTRUCTIONAL OBJECTIVE - 6.14: lHow to Ipspect and Align Front End.

SKILLS: (Process Objectives)
6.141 - How to align front end.

6.142 - llow to make visual check of front epd.
6.143 - How to use equipment to make diagnogis of front end alignment.

RELATED TECHNICAL INFORMATION:

- Manufacturers specifications.
- Equipment manufacturers specifications.
- Maintenance and requirements of alignment ecquipment.

Required Instructional Time: 6.14, 70 hours.

REQUIRED PERFORMANCE STANDARDS:

6.141 - Aligns front end according to manufacturer's specifications.
- Flat rate + 20%.
- Makes visual inspection of front end according to manufacturer's specifications.

6.142
S - Detects problems if any.
- Flat rate + 20%.

6.143 - Uses diagnostic equipment according to manufacturer's specifications.

- Detects problem if any. .
- Flat rate + 20%.
- Observes shop safety.

193
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BLOCK OR DIVISION NUMBER: .0 PTTLE: Stceerving and Front BEnd Malntenance & Repeair

TASK NUMBER: _ 6.15 TITT Tnspect and Aign Rear End.

INSTRUCTIONAL OBJECTIVE - 6.15:  low Lo Tnspect, and Align Rear End.

SKILLS: (Process Objectivoes)
6.151 - Hlow to aliqgn rear end.

6.152 - How make visual check of rear end alignment.
6.153 - jlow to use cquipment to make diagnosis of rear end alignment.

RELATED TECHNICAL INFORMATION:

~ Manufactureis specifications. ;
- Bquipment manufacturers specificatiors,

Required Instructional Time: .15, i honra,

[

REQUIRED PERFORMANCE STANDAIDS :

-2]1=

(cont'd.

- Visumaiv inspeets and aligns rea end according to manufacturer's specifications.

...~ Detecu- »mroblems 1f any.
\‘ - s
- Flat ro. > + 2Z20%.

Q 1:9(1-
[ERJ!: .

Aruitoxt provided by Eic:



AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER: 6.0 TITLE: _Steering and Front End Maintenance & Repair

r

Grease lubricator
Transmission grease gun
Belt tension gauge
Pittman arm puller
Crowsfoot (2)

Pressure gauge set
Special tools for rebuilding power steering components
Seal driver set

Bearing packer

Bushing drivor set

Air chisel

Special sockets for ball joints

Steering wheel puller

4 ton hydraulic floov jack

King pin reamer set ~2rtional)
“Wheel balancer

Front end alignment machine and equipment

Power steerirg pump pulley puller

Tie rod remover and tie rod sleeve wrench

Inchpound wrench

' Bench-holding fixture

Coil spring dompressor tool

Ball joint removing tool

Control arm bushing tool set .
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TEST 1TEMS

BLOCK OR DIV.SION NUMBER: _ 6.0 TITLE: Steering o) -ont End Malnlcenance and Repair
L. Match '' following wheel alignment. angles to statements of thulir purpose.

a. Camber

b. __~~ taster

c. _;_”_»g_'roa—in )

4. ;______“‘Tdr-cw £ on turns

e: __ Stecring axis inclinat..on

1. To allow the inner front wheel to roll rreely on « ::. und prevent the

outer wheel from dragging.

2. To aid steering stability and establish a pivot point. about which the
wheel can .be easily turned. 7

3. To enable the front wheels to maintain a straight-ahead position, »r
return to straight-ahead position after a turn has been completed.

‘4. To compensate for varying tolarances in the steering linkage and to pre-
vent excessive tire wear.

5. To bring the road contact point of the tire more nearly under the point
of load and eliminate excessive tire wear.

2. List five preliminary steps to wheel‘alignmént.

NOTE: Manufacturer's specificaticns and flat rate plus 20% apply for all:
o practical work performance standards.

. | 194
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TEST 1TEMS PRACT LCAL
BLOCK OR DIVISIUN NUMBER: 6.0  TriLk:  Stecring and Fiov: cued Ddintenanes oo0f 0 pair
GLaL The student will cloan fittings and lubricate the frornt and rear o2 oo S oan

systews. 100% accuracy.

6.02 The student will diagnose power steering belt problems, remove and repis.e
and adjust power sterering kelcs. 100% accuracy.
6.03 The student will inspect, diagnose and adjust worm and sec.or Jear in the

steering box. 100% accuracy.

.04 The student will inspect, diagnose, .and repair manual siceving units and com-
ponants, utilizing manufacturer's specifications. 100% accuracy.

6.05 1) Identify proper tools needed o repair the power stecring systemnm.
90% accuracy.

-

2) Student will explain the prinziple involved in the powex steering system.
95% accuracy.

6.06 The student will demonstrate the use of special tools involved in the repair
of most jacks. 95% accuracy.

6.07 The student will demonstrate the proper methods of visual inspection of the
suspension system. 100% accuracy.

6.08 The student will demonstrate the proper installation of shock absorbers and
mounting brackets. 100% accuracy.

6.09 . The student will demonstrate the proper disassembly of a front wheel and clean,
inspect, and replace as necessary the wheel bearing, its scal and races.
100% accuracy.

6.110 The student will demonstrate the proper method of disassembly and assembly of
the rear suspension system. 100% accuracy.
- 6.111 The student will make a visual inspection, diagnose and repair pivot point

problems. 100% accuracy.

6.112 The student will demonstrate the proper method of visual inspection rebushing
and replacing king pin. 100% accuracy.

6.113 The student will visually inspect and demcnstrate the proper removal and re-
placem: - of a ball joint. 100% accuracy.
~6.114 The student will visually inspect and demonstrate the proper removal and re-

placement of the front suspension control arw and bushing. 100% accur.icy.

6.115 The student will adjust and replace torsion and trunion bars utilizing manu-
facturer's specifications. 100% accuracy.

6.121 The student will properly balance wheels. and tires. 100% accuracy.
€y The student will inspect, repack and adjust front wheel bearings.
[]{U:‘ 100 accuracy.

o ' ;
| 19~
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TETOIPEMS (o ot )

BLOCK OR DIVISION NUMBER: 6.0  PIFLE: hteeving and Freat Sood Mot enanee pair
132 The student will inspect and replace steering spindlos wbibiyzing was arer’s
specifications.  100% accuracy.
6.141 The student will mase a visual caspection of the {ront end and utiliceng b
proper equipment aliagn the front end. 100% accuracy.
6.151 The student. will visually insoect and align the rear end.  J00% atouracy.

NOTE: Performance type test items are basad on the prenise that an
automobile or the essential steering and front end components will

be provided and that necessary tools and equipment are available. Se-
lection of the proper tools aad equipnent and necessary preparation to
perform the task are considered part of task performance. In evalua-
tion of task performance, performance standards will inclule cowpliance
with the manufacturer's spec “fications and application of the flat rate
plus 20 % time limitations.

~r

ERIC

Aruitoxt provided by Eic:
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ThaT ANSWERL

BLUCK OR DIV.SION WUMBER: 6.0 TITLL: Steering dnua v, Fod Muptenanee ue hepair
a, 5
b. 3
¢, 4
da. 1
e. 2

2. Any five of the followin.:

Tire condition

Tire pressurc

Wheel run-out

Wheel bearings
Front end looseness
Shock absorbers
Spring sag

. .

[To B = TN IS © PR @ BN o 2 o1

NOTE: Job qualification performance standard for items 1 and 2 is 80%
wccuracy. Student must be capable cf meeting performance stan-
dards for at least 80% of the job tasks of this block (to in-
clude primary tasks) to be considered as job qualified as an
Automotive Fromt End Technician.

: | ' 199




ARTTCULATION RESEARCH PROJECT

Instructional Guide

PROGRAM: Automotive Mechanics (DCC v=03)
(DPT - High Schools - N/A)

COURSE : Urive prain and Manual Transmission Maintenance and Repair (Block 7.0)*

COURSE DESCRTPTION: Department of Public Tnstruction - Currently part of
' T & 1 No. 7393- automotive Mechanizs LITL.

bepartment of Community Colleges - Currently part of
AUT 1124 - Auto Powexr Train Systems.

INSTRUCTTONAL CONTACT HNOURS: High Schools: 165
CC/TL: 165

INSTRUCTIONAL OBJFCTIVES:
To provide the learner with the occupational instruction and the Jpportunitv for
nractical work application to develop the skills and related technical knowledqe
necessary to qualify the learncer to inspect, adjust, service, repair or replace,
the components of the automotive power train with a manual transmission, accord-
ing to the manufacturer's specifications and to meet industry minimum performance
standards.

OUALTFICATIONS OR JOB SKILLS GAINED:

Successful completion of this block of instruction qualifies the learner to perform
inspectioné, make adjustmen.s, service, repair or repléce the components of the
automotive power train with a manual transmission. With validation of this quali-
fication by performance evaluation, the successful learner is qualified as an Auto-
motive Manual Transmission and Rear Axle Technician.

PREREQUISITES :

High Schools and post-secondarv schools: Block 0.0 (Introduction to Automotive
Technologv) or evidence of knowledge based upon experience, verified by a demon-
strated performance evaluation.

PERFORMANCE EVALUATION:

Test items for end of course evaluation for job or advanced instruction qualifica-
tion are provided. These test items emphasize demonstrated performance, but also
include knowledge of related technical information. Test items are outline in
nature and require specific data to,complete the situation or problem, and relate
directly to the instructional objectives. )

EOUIPMENT REQUIREMENTS:

The general equipme list is attached to the last block of tnis program of instruc-
tion. S$pecial equ ent and tool requirements peculiar to this block are attached.

*NOTE: This title applies to all. instructional objective pages iun this block.
Q '
E MC e
PAruntext provided by eric s )
<N
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ARTICULATION RESEARCH PROJECT.
Ot <. TASKS AND INSTRUCTIONAL REQUIREMENTS 1
. DN . i k!
\N.'/-__.,-""" ’ . N Is y
Automotive Technology z . g
BLOCX OR DIVISION t i - . 70 TITLE: Power Train and Manual Transmission
UL — -: 14
TASK NUMBER: _ 7.01 NEFCY Lubricate U-joints.
INSTRUCTIONAL OB.JI i . '.0l: How to Lubricate U-Joints.
SKILLS: (Process Ol i« )
7.011 - How to 1w “tual checks of U-joints.
7,012 - How to u-. rication equipment.
7.013 - How to @ - ite U-joints. \
RELATED TECHNICAL 1! . . “{ON:
See manufacturec, ' 1 :cifications - What are U-joint danger signg?
REQUIRED INSTRUCTION:. !k 7.01£ 2 _ hours.
REQUIRED PERFORMANCE SPANDARDS:.
7.011 - Lubricatc: -joints accordiné‘to specifications, using proper lubricant.
7.012 - Uses lubri.ation equipment properly according to manufacturer's spec-
ification:. Uses equipment safely.
7.013 - Makes vi:i. i check of U-joint. Demonstrates ability to determine if
U-joint 1. < Fdetive or not.




.
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BLOCK OR DIVISION Nif,i - /.t TITLE: Power Train and Manual Transmission “(cont:'d.)
TASK NUMBER: 7.0 . Lubriocate Speedometer Cable Drive Gear and Housing.
' o . [ .
INSTRUCTIONAL OBJECT ! " 12: How to Luybricate Speedometer Cable Drive Gear
" _and Housing. . '
] N
SKILLS: (Process (1)~ = .7} . Y
. . ; ],
7.021 =-“How to rome.: 1haedometer cable and drive yecar. ‘
7.022 - How to luiri- v speedometer cable drive gear and housing.
7.023 - How to make - <ual check for cable fray and wear.
~. RELATED TECHNICAL INK:i (N : - .-
o ' ' v . B
See manufacturer': - ‘ifications, see parts manual for parts identification.
REQUIRED INSTRUCTION. . 7.02, 2 hours.
REQUIRED PERFORMANCF " ' D4
- Removes speedome v, J-le and drives gear properly.
- Checks cable for . . -ad wear,
- Ensures that speci..oi v unit works properly.

~ = Flat.rate + 20%.
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BLOCK OR DIVISION NUMW». " TITLE; Power Train and Manual Transmission (cont'd.)
TASK NUMBER: 7.03 11 ' ~__Remove and Replace Slip-Joints or U-Joints, ,
INSTRUCTIONAL OBJECTTVI. ‘: How to Remove and Replace Slip-Joints or U4Joints.

SKILLS: (Process Objn.t.

~7.031 - How to remoi.  ..ai replace slip-jeints and U-joints: /
using - "l tools.
7.032 - using .. .oavd tools,
7.033 - How to make v ...l check diagnosis of slip-joints and U-jointg for proper
operation. )
7.034 - How to mount - . int to place grease fitting in proper position.

RELATED TECHNICAL INFORM"

b
See parts manual for . 1 identification. -
Know proper positic .  ~ irecase fitting.
’“‘4L// Know standards for =+~ [.ctory and. unsatisfactory U ~joints. -
REQUIREP INSTRUCTIONAT, ©. - 7.03, "~ 4 hours.
REQUIRED PERFORMANCE &'/ 70 il
7.031—- Removes and - .05 slip joints and U- jo;nts using standard and special

tools propcrly. Flat rate + 20%.
7.032 - Diagnoses slin-joint assuring proper operation. .
'7.033 ~ Mounts U-joirt and places grease fitting in proper position. Flat rate
+ 20%.

~




~ " BLOCK OR DIVISION .JUMBEP: 7.0 TITLE: Power Train and Manual Transmission {cont'd.)
TASK NUMBER: __7.04 TITLE: keplace Drive-Line Seals. e
INSTRUCTIONAL OBJECTIVE - 7.04: How to Replace Drive-Line Seals.
SKILLS: (Process Objectives) ‘ \\

AN
7.041 - How to make visual insgpection of drive-line seals.
7.042 - How to remove and replace in-put shaft seal.
7.043 - How to remove and replace rear extension housing seal.
7.044 -~ How to replace differential pinicn seal.
7.045 ~ How to remove and replace rear axle seals.

RELATED TECHNICAL INFORMATION:

See partrs manual for parts identification.
Know causes of seal failures - symptoms
Input Shaft Seal
Rear Extension Housing Seal
Differential Pinion Seal
Rear Axle Seals

F—

REQUIRED INSTRUCTIONAL TIME: 7.04, ~ 12 hours.

REQUIRED PERFORMANCE .STANDARDS :

7.041 - Determines if seals are faulty. )
7.042 - Removes and replaces all drive line seals properly according to manufagj

T turer's specifications with hO”IéékET“‘Fléf“raEé_F'20%:——7




BLOCK OR DIVISION NUMBER: 7.0 TITIE: _Power Train and Manual Transmission (cont!'q.)

TASK NUMBER: — 7.05 ~ TITLE: ~ Test and Replace Out-of-Round Drive Shaft.

INSTRUCTICONAL OBJECTIVE - 7.05: How to Test and Replace Out-of-Round Drive Shaft.
SKILLS: (Process Objectives)

7.051 - How to make visual ingpection of out-of-round drive shaft.

7.052 - How to use proper equipment to check drive shaft out-of-round.

7.053 - How to remove and replace drive shaft.
RELATED TECHNICAL INFORMATION:

See manufacturer's specifications.

See parts manual for parts identification.

REQUIRED INSTRUCTIONAL TIME: 7,05, 3 hours.

REQUIRED PERFORMANCE STANDARDS:

7.051 -~ Checks and determines out-of-round drive shaft using proper equipment.
7.052 - Replaces defective drive shaft. Flat rate + 20% assuring proper align-
ment. .



BLOCK OR DIVISION NUMBE™R: 7.0 TITLE: Power Train and Manual Tragsmission ,‘antrd')

TASK NUMBER: 7.06 TITLE: Ingspect Drive Shafts, U-Joints and Center Bearing.
—————

INSTRUCTIONAL OBJECTIVE - 7.063; How to Ipspact Drive shafts, U-Joints, and
Center Bgaring.

SKILLS: (Procesgs Objectives)

7.061 - How to make visual inspection of center support bearing.
7.062 = How to remove and raplace center support bearing.

RELATED TECHNICAL INFORMATION;
See manufacturer's specifications.

See parts manual for parts identification.

"REQUIRED INSTRUCTIONAL TIME: 7,06, ‘2 hours.

—————

REQUIRED PERFORMANCE STANDARDSj

7.061 ~ Inspects center support bearing to determine proper operation.
7.062 - Removes and replaces center support bearing to vehicle standards.
Plat rate + 20%.




BLOCK OR DIVISION NUMBER: 7.0 TITLE: Power Train and Manual Transmission (cont'd.)

TASK NUMBER: __ 7.07  TITLE: _Replaca Manual Trangmission Gaskets and Seals
: _(In-Cay Pepairs).

Delcted ~ Covered in 7.04

TASK NUMBER: 7.08  TITIE: Replace Pilot Bearings.

INETRUCTIGNAL ODJLCTIVE ~ 7,80 How to Roplace Pilot Bearings.

SKILLSy ({Process Chjuactives)

7.681 = How to dlagnosec pflot bearing for malfunction.
7.082 « How to rcmovo end replace pilot bkearing.
7.033 = How to r2ke vicusl inppcctien for tolerance.

RELATED TECHNICAL IMFORMATIG:::

See parts manual for par*n identification.
Sea gorvice roavnl.

[

REQUIRED INSTRUCTIOC™ML TIMZy 7,08, ' 8 hours.

REQUIRED PERFORMANCE CTANDADDSS

7.,01) = Deternines 1€ rilzt bearing is working properly according to specifi-

2ationg,
7.062 = Rerarng ond reploses pilot bearing properly, assuring proper operation.
Flat _rota + 203, e S




BLOCK OR DIVISION NUMRER: 7.0 TITLF: Power Train and Manual Transmission (cont'd.)
TASK MIMRFR:  7.00  TIVLE: Replace Release Rearings.

—  INSTRUCTIMAT RFRCTIVE -77.09:7  ilow to Replace Release Bearings. o
SFILLS: { rocess Objectives)

7.000 - Heve o remove and replace release bearings.
7.000 Hivw to diagnose release hearing failure - visual.

RELATED PECTTIICAY INPOMATION:

Sve wvarts manual, for narts identification.
RENITRED INSTRUICTIONA, TTMP: 7.00, A hours.

REQUIREFD FRRIORMANCFE STANDARDS:

7.030 - Determines Lf rnlease bearinag is working properlv according to specifi-

rcotions.

7.07% - Replaces rolease bearino, adjusts clutch to assure prover operation.

3

Yiat rate s+ 2Nv,

*
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BIOCK OR DIVISION NUMBER: 7.0 TITLE: Power Train and-Manual Transmission- {cont'd.}-
TASK MUMBER: 7.10 TITLE: Replace Transmission Mounts.
INSTRUCTIONAL ORJECTIVE = 7.10: _ Hqw to Replace Transmission Mounts.

SKILLS: (Process Objectivues)
7.101 - How to make visual inspection cof transmission mounts.
7.102 - How to remove and replace transmission mounts.
7.103 - How to use transmission jacks.

RELATED TECHNICAL INFORMATION:

See parts manual for parts identification.
REQUIREND INSTRUCTIONAL: TIME: 7.10, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

7.101 - Makes visual inspection to determine if transmission mount is defective. -
Detects problem if present with 80% accuracy. :
7.102 - Replaces defective mount to vehicle standards. Flat rate + 20%.
Uses transmission jack properly and with adequate safety precautions.
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BLOCK OR DIVISTON NUMBER: 7.0 TITLE: Power Train and Manual Transmission__(cont'd.)

TASK NUMBER: 7.11 TITLE: _ Adjust Mechanical=-Type Clutch. - == - oo ———
INSTRUCTIONAL OBJECTIVE - 7.11: How to Adjust Mechanical-Type Clutch. .

SKILLS: (Process Objectives)

7.111 - How to adjust mechanical-type ¢1utéhes.
7.112 - How to diagnose proper adjustments.

RELATED 'TECHNICAL INFORMATION:

See manufacturer's specifications.
See parts manual for parts identification.

REQUIRED INSTRUCTIONAL TIME: 7.11, 2  hours.
RFOUIRED PERFORMANCE STANDARDS :

7.111 - piagnoses clutch for proper operétion. -
7.112 - Adjusts clutch to manufacturer's specifications. Flat rate + 20%.
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-ELOCK OR DIVISION NUMBER: 7.0 TITLE: Popwer Train and Manual Transmission (cont'd.)
I —— -

TASK NUMRER: 7.17 TITLE: Adjust External Shift Linkage on Manual Transmission.
INSTRUCTIOUAL OBJECTIVE - 7.12: How fo adjust External Shift Linkage on Manual’
Trangmissions.
SKTTLLS: (Process Objectives)
7.121 - How to adjust shift linkage on manual transmissions.
7.122 - How to make visual check cf shift linkage. '

RELATED TEéHNICAL INFORMATION:

See manufacturer's specifications.
See parts manual for parts identification.

REQUIRED INSTRUCTIONAL TIME: 7.12, 2  hours.

———

REQUIRED PERFORMANCE STANDARDS: ’

7.121 - Adjusts shift linkage to manufacturer's specifications so unit works
effectively, ‘ .

7.122 - Makes visual inspection to determine if shift linkage is worn or defec~
tive and detects problem if present with 80% accuracy.

211



BLOCK OR DIVICION NUMBER: 7.0 TITLE; Power Train and Manual Transmigsion

(conﬁ'd;f

TASK NUMBER: 7.13 TITLE: Inspect Shifting.
INSTRUCTIONAL OBJECTIVE - 7.13: How to Ynspect Shifting.
—y

E ]
SKILLS: (Process Objectives)

7.131 - How to make a road test.
7.132 - How to make a visual check,
7.133 - How to make a diagnosis of components,

RELATED TECHNICAL INFORMATION:
Items to be checked in a road test.
What to look for on a visual inspection.

REQUIRED INSTRUCTIONAL TIME: 7.13, ' 2  hours.

REQUIRED PERFORMANCE STANDARDS:

7.131 - Performs road test to determine if unit is shifting properly.

(L"

-12=

“h

7.132 - Makes visual check for worn or defective parts. Detects problem if

. present -~ B80% accuracy.

7 133 -~ Makes diagnosis of all ¢omponents for proper adjustment and operation.

Runs proper test as part of diagnosis,
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2ie 7.0 TITLE:  Power Train and Manual Transmission (cont'd.)

R YD Porfoym Operational Manual Transmission Inspzctions.

- 7.14: tlow to Perform Operational Manual Transmission

.nspections.

v oporational inspections.

aosnial transmigsicn road test.

ueowrianal check of manual transmission.

RETATED TECHNICAT, THTOTINTTON:

ERIC

Aruitoxt provided by Eic:

.
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scontactiuror s
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- Mo o drmks,

N C:.h

specitiicatiens.

T 7.4, 4 hours.

STREIDNR N ' . , .

P

s pronerly.,

s opvonarly with no nolse,

Dinkage ticht, =211 rubber grommets and/or washers in place.

-
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RIFS R Lo .+ vy Pover Train and Manual Transmission (cont®d.)

New : : _ _ R “enlage Mechanical-Type Clutch. .

INSTRILT 0 e C.o:: llow to Replace Mechanical-Type Clutch.

F A ' v e © Lot tupe clutch.,
e . - . aioai-kype clutch components.
o mcochanical clutch.
o ' ad equipment to replace mechanical clutch.

- ey -
AUV A )
S e
;
. »
R .
il
IR

REQLIPR T T . o 0t L 4 hours.

T o ©ovie bt iad correctly - free play within specifications.
ALT Tt e o s Ydae - flat rate + 20%. '

- it S o - . wlip or chatter,

A i - oot onlace - free play of clutch within specifications.

L Y USRI PENICY S g | rorrectlv,

" ERIC o S |
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BIACH e 0 - TTTLE:  Power Train and Manual Transmission (cont'd.)

-

TASK o “enove and Replace A Manual Transmission. -

INSTRUGC DT o, 4

o to Remove and Replace A Manual Transmission.

SKTLL ¢ (i

- a manual transmission.
o of a manual transmission.

REQUITL

L '
ah A N

Sarar e

T ~ - - .
opecyo o
» N PR
Manui vt

Doy teoe

REQUIR:. 0 o7 o S 10 hours.

REQUIRE i s

T Trannionto e ' v iiv - drive shaft, all bolts, pins, and washers o
].,H 1 Lo
- No Jeares Teaoo 0 i+ rTubber grommets and/or washers in place.
[
{ 3 ﬁ
L]

ERIC - & I
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BLOCK OP DIVISION Nt .
TASK NUMBER: V.17 R

INSTRUCTIONAL OBJHCTIIVE -

SKILLS: (Process Olyioct i,

7.171 - How to oo
7.172 - How to relmiij-i
7.173 ~ How to ¥ . 4
7.174 - How to mekoe

Parts manusal.

Manutacturer's spocid -

_16...

q

7.0 TITLE: Power Train and Manual Transmission (cont'd.)

nEe Rebyild A Manual Transmission.
717 How”tquebuild A Manual Transmission.

it

.l tools in transmission rebuild.
¢ manual transmission.

" wnosis of components.

sual check of transmission components.

A test of manual. transmission.

n 75 ~ How to nasee o

@ RELATED TECHNTCAL Tilir: imyris

RSN

ionsg., : , .

Special tool requ’:cpot s

N

REQUIRED INSTRUCTTONAL. " ©up,

REQUIRED PERFORMANCE STANDA

- Demonstrates abilijiw

= Transmission corponeni:

- Transmission shiius p

7.17, 45 hours.

NS

"o use special tools used in transmission orerhaul.
i installed correctly, ‘
roperly = flat rate + 20%.

= Learner demonstrates an ability to recognize defective and/or broken parts.

A ' u



_BLOCK OR DIVISION NUMBER: 7.0 TITLE: Power Train and Manual Transmission (cont'd.)
TASK NUMBER: _7.18  TITLE: Rebuild Over-Drive Unit.
'INSTRUCTIONAL OBJECTIVE - 7.18: How to Rebuild Over=Drive Unit.

SKILLS: (Process Objectives)

77181 - How to use required special tools and equipment.

.7.182 - How to diagnose over-drive unit components.

7.183 - How to rebuild over-drive units.

7.184 - How to make visual checks of over-drive units.

7.185 - How to road test over-drive units. *

RELATED TECHNICAL INFORMATION: @

Special tool: requirements.
Parts manual.
Manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 7.18, _ 10  hours.

REQUIRED PERFORMANCE STANDARDS: - ' !

- Learner demonstrates ability to use special tools required in overdrive overhaul.
- Learner demonstrates cbility to recognize defective overdrive componeénts. -

= _Flat rate + 20%, overdrive components installed correctly.

.= Overdrive works properly. ‘ )

- All wires and bolts in place,

- Overdrive works properly, with no noise and no leaks.

s,

Lo

b
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BLOCK OR DIVISION NUMBER: 7.0 TITLE: Bower Train and Manual Transmission (cont'd.)

" TASK NUMBER: 7.19 TITLE: Replagf Rear—-Axle Shaft, Bearings, and Seals.
- \ g
. b
INSTRUCTIONAL OBJECTIVE - 7.19: How to Replace Rear-Axle Shaft, Bearings,
- and Seals.

SKILLS: (Process Objectives)

7.191 - How to use required special tools and equipment.,
7.192 - How to remove and replace rear-axle shaft bearings, and seals.

7.193 - How to make visual r.a.-k.
7.194 - How to make a diagnosis of rear-axle shaft, bearlngs, and seals.

7.195 - How to road test,

RELATED TECHNICAL INFORMATION:

Special tool and equipment requirements.
Parts manual. .
Manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 7.19, 6 hours.

+  REQUIRED PERFORMANCE STANDARDS:

—- Learner demonstrates ability to use hydraulic press, bearing pullers, and
other sp@ﬂnal equipment used in rear axle hearing replacement,

~ No leaks or noise.. All bolts and lines in place and tightened to specifica-
tions. Bearing and/or seal 1nstalled correctly. -

- Flat rate + 20%.

- No leaks.

~ Learner demonstrates ability to isolate rear bearing and/or seal trouble.

.- Learner demonstrates ability to diagnosz rear-axle troubles during road test.

N

\/




BLOCK OR DIVISION NUMBER: 7.0 TITLE: Power Trxain and Manual Transmission

TASK NUMBER: 7.20 TITLE: Remove and Replace Pinion Seal.

INSTRUCTIONAL OBJECTIVE - 7.20:  How to Remove and Replace Pinion Seal.
SXILLS: (Process Objectives)

7.201 - How to use special equipment.

7.202 - How to remove and replace pinion seal.

7.203 - How to make visual check.

7.204 - How to diagnose components of pinion seal.
RELATED TECHNICAL INFORMATION: ' .

Special tool requirements.

Parts manual.
Manufacturer's specifications,

REQUIRED INSTRUCTIONAL TIME: 7.20, 2 hours.

REQUIRED PERFOFMANCE STANDARDS :

-19-

(cont'd.)

-~ Learner demonstrates ability to use special tools and equipment'used i1, pinion

seal replacement.
- Installed properly with no ‘leaks.

- Flat rate + 20%.
- Learner demonstrates ability to tell when pinion seal is leaking.

4
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BLOCK OR DIVISION NUMBER: 7.0 TITLE: Pogwer Train and Manual Transmission (cont'd.)

TASK NUMBER: 7.21 TITLE: Remove and Replace Differentials,
INSTRUCTIONAL OBJECTIVE - 7.21: How td Remove and Replace Differentials.

3
SKILLS: (Process Objectives) '

7.211 - How to remove and replace differentials.
7.212 ~ How to make visnal check of differentials.
7.213 - How to diagnose components of differer’ials.

RELATED TECHNICAL INFORMATION : L

Safety considerations. j
Manufactuyer's specifications. :

REQUIRED INSTRUCTIONAL TIME: 7.21, 8 hours.

REQUIRED PERFORMANCE STANDARDS:

- Learner demonstrates ability to remove and replace differential with all
components installed and working properly, according to manufacturer's
specifications.-

~ Flat rate + 20%.

- Learner demonstrates ability to visually check and detect differential

leaks or broken/faulty components.
- Learner demonstrates ability to recognize defective and/or broken components,

<21
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BILOCK OR DiVISION NUMBER: 7.0 TITLE: Power Train and Manual Transmission (cont'd.)

TASK NUMBER: 7.22 TITLE: Ovegrhaul Differentials.

-~

INSTRUCTIONAL OBJECTIVE -~ 7.22: How to Overhaul Differentials.

SKILLS: (Process Objectives)

7.221 - How to use special tools and equipment.

7.222 - How to overhaul differentiais.

7.223 - How to make visual check of differentials. (See 7.212)

7.224 - How to road test differentials and what to look for, (See 7.241)

%

RELATED TECHNICAL INFORMATION:

Special tool and equipment requirements.
Parts manual.
Manufacturer's specifications,

REQUIRED INSTRUCTIONAL TIME: 7.22, 20 hours.

REQUIRED PERFORMANCE STANDARDS :

[1
- Learner demonstrates ability to overhaul differential and make all checks and
earurement.
11 bolts and lines installed tc specifications.

DEfferential works prcperly, no noise.

Learner demonstrates ability to visually check and detect differential leaks
or broken/faulty components,
- Flat rate + 20%.
D&monstrates ability to road tést_differentials for proper operation and/or
n@ise. . -

\

1

| . [}

!

\

<21
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BLOCK OR DIVISION NUMBER: 7.0 TITLF; Power Train and Manual Transmission (cont'd.)

TASK NUMBER: 7.23 TITLE: Perform Oparatlonal Inspections of Differentials.

INSTRUCTIONAL OBJECTIVE -~ 7.23: . How to Perform Operatlonal Inspections of
leferentlals

SKILLS: (Process Objectives)

-

7,231 - How to make visual check of differentials (See 7.212 and 7.223),
7,232 -~ How to perform operational inspection of differentials.
7.233 - How to road test (See 7.241).

N

RELATED TECHNICAL INFORMATION :

Manufacturer's specifications.

N

REQUIRED INSTRUCTIONAL TIME: 7.23, 2  hours.

REQUIRED PERFORMANCE STANDARDS:

- Learner demonstrates ability to visually check and detect differential leaks

or broken/faulty components.
- Demonstrates ability to road test differentials for proper operatlon and/or -

noise.

200

~ iy
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BLOCK OR DIVISTON NUMBER: 7.0 TITLE: Pewer Train and Manual Transmission (cont:'d.)

TASK' NUMBER: 7.24 TITLE: Rcad Test Inspections of Differentials.

INSTRUCTIONAL OBJECTIVE - 7.24: _llow to Make Road Test Inspections of
Differentials.

SKILLS: (Process Objectives)
¥

7.241 - How to make a road teét.of differentials and what to look for.

RELATED TECHNICAL INFORMATION:

Differential problems and their indicators.
Manufacturer's specifications.
Causes of differential malfunctions.

REQUIRED INSTRUCTIONAL TIME: 7.24, 1___hour.

REQUIRED PERFORMANCE STANDARDS:

= Demonstrates ability to road test different.als for proper operation and/or
‘'noise.




AUTOMOTIVE TECHNOLOGY
Special Tools and Equipment

BLOCK OR DIVISION NUMBER: 7.0 TITLE: Power Train & Manual Transmission Maintenance

and Repair

Pressure grease gun v
Transmission 7Yr=ase gun

Special driveshaft tools

Seal driver set

Dial indicator set

Seal Puller Set

Clutch alignment tool

Special tools for overhauling manual transmission -
Special tools for overhauling differentials

Pins for linkage adjustment

Universal joinf removal and installation tool

Shift linkage grommet tool .

Output shaft bearing remover/installer

Brake cylinder hone for clutch master cylinder and slave cylinder
Differential bearing adjusting nut wrerch universal
Pinion flange holder

Pinicn flange puller

Torque wrench

(A deaulic Presas




TEST LTLEMS

BLOCK OR LIVISION NUMBER: 7.0 TTTLE: Power Train and Movnal Transmission i . wve Lines)

The following test items are normal tasks required for job qualiiicatiocn
performance testing will be based vn the assumption that a vehicle is avai. 0
or the power train and manual transmission assembly mounted on the frame for
instructional purposes. Selectior. of the proper tools, cquipment, and material
required for task performance and tha covrect use of such items swculd be con:
sidered in performance evaluation. Performance standards must include compli-
ance with manufacturer's specifications and application of the flat rate plus
20% time limitations. ’

Student must be capable of meeting task performance standards for at least 80%
of the job tasks of this block (must include primary tasks) to be considered as
job qualified as an Automotive Manual Transmission and Rear Axle Technician. -

TASK

7.02 Lubricate speedometer cable drive gear and housing.

7.04 ‘Replace drive-line s=als.

7.06 Inspect drive shafté, U-joints and center bearing.

7.07 Replace manual transmission gaskets and seals (in-car repairs).
7.10 Repiace transmission mounts. |

7.13 Inspect shifting. |

7.14 Pexform operational manual transmission inspectioné.

7.16 - Replace manual transmission.

7.17 Rebuild manual transmission (major repairn).
7.18 Rebuild overdrive. unit.

7.19 Replace rear-axle shaft, beafings and seal. -~
7.20 Replace pinion seal.

7.21 Replace differentials.

7.22 OQOverhaul differential.

7.23 Perform operational inspections of differentials.

7.24'.Road test inépectidns of differentials.

225




BLOCK OR DIVISION NUMBER:'“KJL_'FITLE: ~_FPower Train uHQ‘H;hwp}mfgﬂngwiasjwq
(Standard Tra., misclon)

TRIKS
7.12 1. Select and cire e the gea- th.i each o, the following tranasmiss.e s
7.13 positioned in.
7.14
7.16 a. (1) tentova
7.17 (?) fivst
7.18 (3) second
< (4) third
(5) revorse
b. (1) neutral
(2) First
(3) second -
. (4) hird

(5) reverse

C. (1) neutral
(2) first
(3) second
(4) third
(5) reverse

4. 1) neutral
(%) first
(3, second
(4) third
(%) reversa

e, (1) neutral
(2) first
(3) secend
(4) third

(5) reverse

2. The student should demorstrate the ability to perfo:m 'he following jobs
to meet job qualification performance standards:

a. Remove and replace a standard transmission.
b. Disassemble, inspect, and reassemble a three-speed transmission.

TEST ANSWERS:
1.

0o O
[PEIRT L N O I S N

©

2. Demonstrated performance skills will be evaluated by the instructoer to
1 determine student ability to meet established performance standards.
- Manufacturer's specifications and flat rate plus 207 apply.

20n
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BLOCK OR DIVISION NUMBER: 7.0  TUIG.  bPower Train and o o0 'fanmisaion 0 =h)
TASKS:
7.08 1. List two methods used o sotuiate clutch releass,
7.09
7.11 a.
7.12 b.
7.15 ‘
2. Luist and describe the mechanisms used on a ciatch disce to facilitato

TEST ANSWERS:

ERIC

Aruitoxt provided by Eic:

smooth operation.
a.

b..

The student should demonstrate the ability to perform the following JObS
and meet established job qualification performance standards

a. Remove clutch assembly.
b. Inspect clutch asseml lv.
c. Replace clutch assemlly.
d. Adjust clutch free traveal.

a. Linkage and rods from pcdal to release yoke
b. Hydraulic

a. Cushioning device--Thin waved cushion spring betwcen clutch Efacing.
b. Dampening device--5eiries of heavy coil springs placed in the clutch
disc hub to absorb shock.

Demonstrated performance skills will be evaluatcd Ly the instructor to

determine student ability tc meet established performance standards.
Manufacturer's specifications and flat rate plus 20% apply.

20



FASK

/.00

Note:

BLOCK

7.03

7.00

ihe student should demonstrate the aburbivy o ovfeon the following jobs and
meet job qualification pertormance standards:

7.05 Remove and replace a propelter shift.

7.03 Remove and replace a cross and ~oller universal joint,

Selection of proper tools tfor job ma; be included as »art of testing in any - f
above i cwms.

TE ST ANSWERS

OR DIVISION NUMBER:_].O _IITLE:_Bawer Train anl Manual Trnnqmiﬁgion“jyjjyg_iﬂnesl

-

Cross and Roller U-Joint

a. Yoke

b. Cross

c. Rollers ‘
d. Needle Bearings

e. Seal

f. Snap Ring

b +]

Demonstrated skills will be evaluatec by the instructor to determine student
ability to meet established performance standards. Manufacturer's specifica-
tions and flat rate plus 207% apply.



CES'C 1ITEM:

BLOCK OR DIVISION NUMBLR: _'7__;,(.)\ Trreh: ._l_’gy_(ig‘__'l‘x*qjj___nnd_rvl_. IRV YN namysnion o Lve Lines)
TASKS: : )

7.01

7.03 Identify the Parts to the following drawing nf a Cross and Roller

U-~Jgint. .

NOTE 1: Performance Standard -~ 80% Accuracy

NOTE 2:. An effort should be made to use the actual U-Joint comnrm)rts
disassembled and dl‘Spl“Ved as shown above

<229



ARTICULATION RESEARCH PROJECT

Instructional Guide

PROGRAM: Automctive Mechanics (NDCC v-03)
(DPI - High Schools - N/A)

COURSE: Automotive Fngine - Maintenance, Repair, and Overhaul {(Block 8.0)
F ty
{ .
COURSE NDESCRIPTION: Department of Public Instruction - Currently part of
T & T No. 7392 & 7393 - Automotive Mechanics II & III
and T I & No. 7403 -- Auto Engiune Tune-Up III.
Department of Community Colleges - Currently part of

AUT 1101 - Internal Combustion Engines.

INSTRUCTIONAL CONTACT HOURS: High Schools: 220
CC/1I: 176*
(*NOTE: Additional instructional time provid. :
Block 12,0~~Automotive Servicing)
n

INSTRUCTIONAL OBJECTIVES:

To provide the learner with the occupational instruction and opportunity for
practical work application to develop the skills and related technical knowledge
to qualify the learner to inspect, maintain, repair, replace, and overhaul the
automotive gasoline engine, less the electrical and fuel systems, according _
to the manufacturer's specifications and to meet the industry minimum performance
standards. (NOTE: Instructional time and skill developrent for the electrical &
carburation systems are provided in Block 11.0 - Automotive Electrical System and
Block 5.0 - Fuel System Maintenance and Repair. The cooling system is covered in
Block 2.0 - Cooling System Maintenance and Repair.) .

OUALIFICATIONS OR JOB SKILLS GAINED:

Successful completion of this block of instruction qualifies the learner to per-
form inspections, make adijustments, service. repairf replace, anhd overhaul the
automotive gasoline engine, less the engire electrical.and fuel svstems, with
_validation of this qualification by performance evaluation, the learner is quali-
fied as an Automotive Fngine Repairmaf. With successful complétion of Block 1.0
(Imbrication), Block 2.0 (Cooling System), Block 5.0 (Fuel System) ,- and the igni-
tion svstem portion of Block 11.0 (Electrical System), plus this block (8.0), the
learner is then qualified as an Automotive Engine Repair'Techniciaq.

- -

~

PREREOTISITES :
s

High Schools and post-secondary schools: Successful completion of Bleock 0.0 '
(Introduction to Automotive Technologv), Block~2.0 {Cooling System Mainteagncé
and Repair), or successful completion of a performance evaluation, based upon

evidence of previous occupational experience, '




PERFORMANCE EVALUATION:

Test items for end of course evaluation for job or advanced instruction qualiti-
cation are provided. These test items emphasize demonstrated performance, bhut
also include requirements for knowledge of related technical information. Test
items are ontline in format and for the most part require specific data to con-
plete the situation or problem to make a complete test item. All test items
relate to the instructional objectives and are considered to be both valid and

reliable.

EOUIPMFENT REQUIREMENTS:

The general equipment list is attached to the last block of this program of
instruction. Special equipment and tool requirements peculiar to this block
are attached.

-



AKTICULATION RESEARCH PROJECT
"OCCUPATIONAYL TASKS AND INSTRUCTIONAI, REGUIREMENTS

l N\ -
Putomotive ] }'

BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine -~ Maintenance, Repair & Overhaul

’

TASK NUMBER: 8.01  TITLE: Clean Engines. . '

INSTRUCTIONAL ORBJECTIVE - 8.01: How to Clean Engines.
v 8 ‘ . 3

SKILLS: (Process Objectives)

8.011 - wa tb properly clean an engine.

" RELATED TECHNICAL INFORMATION:
- Use and maintenance of cléaﬁing aquipment. j

~ Safety precautions involved,
- Use of solvents. i

REQUIRED INSTRUCTIONAD TIME: 8.01, _ 4 hours.

REGAIJIRED PERFORMANCE STANDARDS:

v Cleans engine properly using proper cleaning materla]s and solutlons.,
- Uses safety precautions involved.

\
. (I,,f/«—*:-"-"\—:
>

o

a
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont

TASK NUMBER: 8.02 TITLE: Remoye and Replace Tail Pip: Assemblies.

INSTRUCTIONAL OBJECTIVE - 8.02: How to Rempve and Replace Tail Pipe Assemblies.

SKILLS: (Process Objectives)

id

8.021 - How to remove and replace tail pipe assemblies.

RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications.
-~ Knowledge of proper removal and installation tools. " \\\
' ' N

REQUIRED INSTRUCTIONAL TIME: S.OZ; . hours.

REOUIRED PERFORMANCE STANDARDS:

- Removes and replaces tailpipe assemblies with no rattles or leaks. Flat rate
+ 20%. , :
- Uses proper removal and installation tools and equipment. Observes required
safety practices. '




B

BLOCK OR DIVISION NUMBER: 8.0 TITLE; _Engine - Maintenance, Repair & Overhaul (cont'd.

TASK NUMBER; __ 8.03 ' TITLE: Relove and Replace Muffler.
INSTRUCTIONAL OBJECTIVE - B8.03: How t~ Remove and Replace Muffler.

SKILLS: (Process Objectives)

8.031 - How to remove and replace a muffler.

RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications.
- Knowledge of proper removal and installation egquipment.
- Knowledge of what is legal and illegal regarding mufflers.

REQUIRED INSTRUCTIONAL TIME: 8.03, 4 hours.

REQUIRED PERFORMANCE £TANDARDS:

- Removes and replaces muffler with no rattles or leaks. Flat rate + 20%,.
- Uses proper removal and installation tools and equipment.. Observes required

\,

safety practices.




BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont

TASK NUMBER: 8.04 TITLE: Inspect Exhaust Systems.
INSTRUCTIONAL OBJECTIVE - 8.04: How. to Inspect Exhaust Systems.

SKILLS: (Process Objectives)

8.041 - ilow to inspect the exhaust system. - .

RELATED TECHNICAL INFORMATION: . : -

- Inspection steps.
- Knowledge of what to look for.

REOUIRED TNSTRBETIONAL TIME: 8.04, 2 hours.

REDQUIRED PERFORMANCE STANDARDS:

<4
- = Inspects exheaust svstem and determines if system is leaking, rattling or

defective in any wav.




BLOCK OR DIVISION NUMBER: 8.0 TITLE; Engine - Mainterance, Repair & Overhaul {(cont'd.)

TASK NUMBER: - 8.051 TITLE: Inspect Exhaust Manifold.

INSTRUCTIONAL OBJECTIVE - 8.051: How to Inspect Exhaust Manifold.
SKILLS: (Process Objectives)

8.0511 - How to inspect exhaust manifold.
RELATED TECHNICAL INFORMATION:

- Inspection steps.
- Knowledge of what to 1ook for.

REQUIRED INSTRUCTIONAL TIME: 8.051, 2  hours.

REQUIRED PERFORMANCE STANDARDS:

-~ Inspects exhaust manifold for leaks or cracki; detects problems, if any, with
95% accuvacv. )




BLOCK OR DIVISION NUMBER: B8.0. TITLE: Engine - Maintenance, Repair & Overhaul (cont®

TASK NUMBER: 8.052 TITLE: Remove and Replace Exhaust Manifold.

INSTRUCTIONAL OBJECTIVE - 8.052: lHow to Remove and Replace Exhaust Manifold.

SKILLS: (Process Objectives)

8.0521 - How to remove and.replace exhaust manifold.

RELATED TECHNICAL INFORMATION:

- Precautions 1nv01ved in the removal and replacement of exhaust manifold.

REQUIRED INSGTRUCTTONAL TTME: 8.052, 6 hours.

REQUIRED PERFORMANCE STANDARDS: , —

- Removes and replaces exhaust manifold to vehicle standards with no leaks orx

rattles, Flat rate + 20%.
- Uses necessary precautions involved in the removal and replacement of exhaust

manifold,

<3



'BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.06 . TITLE: Remova and Replace Engine Mounts.

INSTRUCTIONAL OBJECTIVE - 8.06: _ _How to Remove and Replace Engine Mounts.

EY

SKILLS: (Process Objectives)

8.061 - How to remove and replace engine mounts.

RELATED TECHNICAL INFORMATION:

- Knowledge of how to determine faulty mounts.
- Knowledge of safety rules involved. -

REQUIRED INSTRUCTIONAL TIME: 8.06, 6 hpurs.

REQUIRED PERFORMANCE STANDARDS:

- - Removes ‘and replaces defective engine mounts using necessary precautions

involved. Flat rate + 20%. :
- Takes necessarv steps in determining if mounts are defective. Uses safety

precautions.

2970
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BLOCK OR DIVISION NUMBER: 8.0 TITLE; Engine - Maintenance, Repair & Overhaul (COnt']

TASK NUMBER: 8.071 TITLE: Perform Operational Inspections of Positive I
Crankcase Ventilation Systems. -
INSTRUCTIONAL OBJECTIVE - 8.071: How3to Berform the Inspections of Positive
: Crapnkcase Ventilation Systems.

SKILLS: (Process Objectives)

8.0711 ~ How to perform the inspection of positive crankcase ventilation systems,

RELATED TECHNICAL INFORMATION:

- Knowledge of manufacturer's specificatidns.
' \

'REQUIRED INSTRUCTIONAL TIME: 8.071, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Inspects positive crankcase ventilation system for adequate ventilation accord-
ing to manufacturer's specifications.

- - <39 i
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: - 8.072 TITLE: Repair op Service Crankcase Ventilation Systems.

INSTRUCTIONAL OBJECTIVE -~ 8.072: How to Repair or Service Crankcase Ventilation
Systems. ' '

SKILLS: (Process Objectives)

8.0721 - How to repair or service crankcase ventilation.

RELATED TECHNICAL INFORMATION:

- Knowledge of proper cleaning of filter and their use.
REQUIRED INSTRUCTIONAL TIME: 8.072, 2 hours.
REQUIRED PERFORMANCE STANDARDS :

- Repairs or. services crankcase ventilation to maintain adequate wventilation
according to manufacturer's specifications. Flat rate + 20%.

<49




BLOCK OR DIVISION NUMBER: 8.0

. \
CITLE: Engine - Maintenance, Repair & Overhaul (con£\€

TASK NUMBER: 8.081 TITLE:

Run Compression Test,

'INSTRUCTIONAL OBJECTIVE - 8.081: How to Run Compression Test.

SKILLS: (Process Objectives)

8.0811 - How to perform a compression check.
8.0812 - How to use compression tester,

RELATED TECHNICAL INFORMATION:

=~ Use of manufacturer's manual and tester.

REQUIRED INSTRUCTIONAI TIME: 8.081, 4 hours.

REQUIRED PERFORMANCE STANDARDS ;
- Performs compression check accurately according to manufactyrer'
Uses proper steps in making compression check. Flat rate + 20%.

- Uses compression tester properly and carefully according to manufacturer's
manual.

= Determines amount of compression oh each cylinder.

S specification.
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BLOCK OR DIVISION NUMBER: 8.0 TITLE; Engine - Maintenance, Repair & Overhaul (cont“d.)

)

TASK, NUMBER: 8.082 TITLE: perform Cylinder Leakage Test.

INSTRUCTIONAL OBJECTIVE - 8.082:. How to Perform Cylinder Leakage Test.

SKILLS: (Process Objectives)

8.0821 - How to perform a cylindexr leakage test.

~

&
RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications and tester.
'REQUIRED INSTRUCTIONAL, TIME: 8.082, 4 hours.
REQUIRED PERFORMANCE STANDARDS:

- Performs cylinder leakage test according to manufacturer's specifications.
- Determines amount >f cylinder leakage on each cylinder. Flat rate + 20%.

210

v
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BLOCK OR DIVISION NUMBER: ,§5Q__ TITLE: gggine —~ Maintenance, Repair & Overhaul (cont"®

TASK NUMBER: 8.083 TITLE Perform Cylinder Balance Test.

INSTRUCTIONAL OBJECTIVE - 8'083: How to Perform;_yllnder Balance Test.

SKILLS: (Process Objectives)

8.0831 - How to perfor™ Cylinder balance test.
8.0832 - How to use teSt equipment. .

’
I3 4

RELATED TECHNICAL INFORMATION.

‘

~ Knowledye and use of PYoper test equipment. ' -

'S

REQUIRED INSTRUCTIONAL TIME: ' 8083, 2 hours.

REQUIRED PERFORMANCE STANDARDS. .

- Performs cylinder bal3nce test accoxding toAﬁéhlcle standards. Determines if
engine is operating PTOperly. Flat rate +. 20%

- Uses proper test equiPMent and uses it accofgfng to equipment manufacturer's
specxflcatlons. -

o <42 |




“BLOCK OR DIVISION NUMBER: 8.0  TITLE: _Engine - Maintenance, Repair & Overhaul (cont'd.)

- - TASK NUMBER: - 8.084 TITLE: ‘Diagnose Valve Train and Head Malfunctions.

INSTRUCTIONAL OBJECTIVE - 8.084: How to Diagnose Valve Train and ‘Head Malfunctions.

SKILLS: (Process Objectives) -

8.0841 - How to-diagnose valve train and head malfunctions.

RELATED TECHNICAL INFORMATION:

- Use of manufacturer's spec1f1catlons and technical manuals.
- Equipment manufacturer's instructions manual.

REQUIRED INSTRUCTIONAL TIME: 8.084, 4 hours.,

REQUIRED PERFORMANCE STANDARDS:
- Diagnoses valve train and head malfunctlons to determine proper operation accord-
ing to manufacturer's specifications and technical manuals. .
~ lUses nroper testlngwequlpment according to equipment manufacturer”s instructions.
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: _Engine - Maintenance, Repair & Overhaul (cont’'d.]

LR .
ys

TASK NUMBER: 8.09 TITLE: Clean Engine Parts and Make Visual Check for Condition.

Y

INSTRUCTIONAL OBJECTIVE - 8.75:“How to Clean Engine Parts and Make Visual Check -For

Condition. . . ° e T - :
ey
. . . <
SKILI.S: (Process Objectives) : \\\\\\\;" S
8.091 - How to clean engine parts aad make visual checks for condition.
SN . N
- . -/ ] o - /. ,/ ) ¢
RELATED TECHNICAL INFORMATION: o ’ !
- Knowledge o” and use of solvents. .
- Use of manufacturer's specifications. '
REQUIRED INSTRUCTIONAL TIME: 3.09, 4 “hours.
-

REQUIRED PERFORMANCE STANDARDS:

- Cleans engine parts and determines amount of wear or if part may be defective
according to manufacturer's specifications.

- llses proper precision measuring tools accurately., Flat rate + 20%.

-~ Uses proper cleaning materials and solvents.

O

LRI R



BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul {cont'd.)

~

TASK NUMBER: 8.10 TITLE: Remove and Replace Pan and Valve Covers.
o LS

o
O

INSTRUCTIONAL OBJECTIVE - 8.10: ___How to Remove and Replace Pan _and Valve Covers.

SKILLS: (Process Objectives)

\

8.101 - How to remove and replace pan and valve covers,

N s

RELATED TECHNICAL INFORMATION:

- Use of manufacturer's manuals.

REQUIRED INSTRUC'’IONAL TIME: 8.10, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

~ Removes and replaces pan and valve covers properly with no leaks. Flat raté + 20%.

oo
~—
P
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R*ICK OR DIVISION NUMBER: 8.0 TITLE: FEngine - Maintenance, Repair & Overhaul (cont'

TASK NUMBER: 8.11 TITLE: Perform Operatjonal Inspections of Engine Lubrication
—_— ¢ .
Systems.

INSTRUCTIONAL OBJECTIVE - 8.7..: How tc Perform Operational Inspections of Engine
Lubric .ion Systems,

SKILLS: (Process Objectives)

8.111 - How to perform operational inspection of the engine lubrication systern.
8.112 - How to use pressure tester.

RELATED TECHNICAL INFORMATION:

—- Use of manufacturer's specifications.
- Operation of pressure tester.

REQUIRED INSTRUCTIONAL TIME: 8.11, 2 hours.

REQUIRED PERFORMANCE STANDARDS :

- Performs operational inspection of the lubrication system to determine if system
is working properly or if system is faulty. Makes correct diagnosis at least
80% of time. , \

—- Uses proper pressure tester and uses it prcperly. .
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BLOCK ‘OR DIVTSION NUMBER: 8.0 TITLE: Engipe - Maintenance, Repair & Overhaul (cont‘d.)

TASK NUMBER: 8.12 TITLE: Removea anq_Reg;ace Gaskets and Seals.

INSTRUCTIONAL OBJECTIVE - 8.12: _How to Remaye and Replace Gaskets and Seals.
SKILLS: (Process Objectives)

8.121 - How to remove and replace daskets and seals.

RELATED TECHNICAL INFORMATION:

- Types, purposes and characteristics of gaskets and seals.
- Use of manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 8.12, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Removes and replaces gaskets and seals with no leaks. Flat rate 1+ 20%.
~ Uses proper seal i.stallation tools. -




BIGCK OR DIVISTON NUMBRER: #.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont‘d

TASE NUMBER: 8.13 TITLE: Rewove and Replace Head Gaskets.

T T T T T T e T e ﬁ—
INSTRUCTIONAL, OBJIECTIVI - B.13: How to Rempve and Repiace Head Gaskets.
SKILLS: (Process Obhjectives) ..

8.131 - How to remove and replace head gaékets.

RETATED TRCHNICAT, TNVOWMATION:

- Use of manufacturer’s specifications.

REQUIRED JTWSTRUCTIONAL TidE:  8§.13, 10 ‘hours.

REQUIRED FEREFORMANCE STANDARDS @

— Removes and replaces head gasket and on completion obtains proper ~ngine opera- -
ticn, according to manufacturer's specifications. Flat rate + 20%.
- Uses proper tools a-  -akes necessary precautions involved.

El{l\C 21y

Aruitoxt provided by Eic:
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.14 TITLE: InupecE_Head for Warp.

INSTRUCTIONAL OBJECTIVE - 8.14: How to Inspect Head for Warp.
k4
SKILLS: (Process Objectives)

8.141 - How to inspect head for warpaue.
RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications.
REQUIRED INSTRUCTIONAL TIME: 8.14, 4  hours.

REQUIRED PERFORMANCE STANDARDS:

- Insvects cylinder- head to determine if it is defective, according to manufacturer's
specifications.

“NY




BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, Repair & Overhaul (cont'd.

TASK NUMBER: 8.151 TITLE: Adjust Valves.
INSTRUCTIONAL OBJECTIVE -~ B8.151: How to mdjust Valves.

SKILLS: (Process Objectives)

8.1511 - How to adjust valves.
RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications.
REQUIRED INSTRUCTICUAL TIME: 8.151, 4 hours.
REQUIRED PERFORMANCE STANDARDS:

- Adjusts valves properly and accurately to manuifacturer's specifications.
- Flat rate + 20%.

eyl
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BLOCK OR OIVISION NUMBER: 8.0 TJTLE: Engine - Maintenance, Repair & Qverhaul (cont'd.)
TASK NUMBER: 8.152 TITLE: Ramove and Replace Valves.
INSTRUCTIONAT, OBJECTIVE - 8.152: How to Ramove and Replace Valves.

SKILLS: (Process Objectives)

8.1521 - How to remove and replace +ilves.

RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications.
REQUIRED INSTRUCTIONAL TIME: 8.152, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

- Removes and replaces valves properly, according to manufacturer‘s specification.
~ Flat rate + 20%.

- Uses proper removal and installation tools and equipment.

Takes necessary procedural precautions required.
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BLOCK OR DIVISION NUMBER: H.0 TLTLE: _lngine - Maintenance, Repair & Overhaul — (cont'd.).

TASK NUMBER: 8,16 PITLE: Grind Valves. A\
INSTRUCTIONAT, ORIRC Vi - 8.16; ilow to Gpind Valves.
- - 7 I
SKLLLS: (Prccoss Objective:)
I
HoTO1 ~ hiow Lo grind valves., F

3,702 - How to use valve grinding tools.

RELATED TECHNLCAL TR OUMATTON

Use of waafocturee's gspecifications.
= vValve grinding tools.

8

PEATRED PHEVPRUC T anNa L M aule, hours.

REQUITRFD PLRPFORMANG . STANDARDS:

~ Grinde valves properly and accurately according to manufacturer's specification.

ond procedural precautions.

LD Fall
4-).‘_)J
O
ERIC o
:

- Flat vate + 20%,
- Uses valve grindina tools and equipment carefully, taking all necessary safety l



BLOCK OR DIVISION NUMBER: 8.0 'TITLE: _Engine - Maintenance, Repair & Overhaul (cont'd.)
TASK NUMBER: 8.17 _TITLE: _Resurface ‘Valve Seats and.Knurl Valve Guides.

INSTRUCTIONAL OBJECTIVE - 8.17: How to Resurface vatvy Seata-and.Knurl Valve Guides.
!

SKILLS: (Process Objectives)

8.171 - How to resurface valve seats.
8.172 - How to use valve seat surfacing machine.

8.173 - How to knurl valve guides.

RELATED TECHHNICAL INFORMATION:

- Use of manufacturer's specifications.
- Operation of valve seat surfacing machine.

- Valve gulde servicing set manual.

REQUIRED INSTRUCTIONAL TIME: 8.17, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

~ Resurfaces valve seats properly and accurately ac¢cording to manufacturer's

specifications. Flat rate + 20%.
- Uses valve seat surfacing machine carefully, taking all necessarv procedural

precautions.
=~ Knurls valve guides according to appropriate manual.

-
s
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Aruitoxt provided by Eic:
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: kngine - Maintenance, Repair & Overhaul

TASK NUMBER: 8.18  TITLE: Remove and Replace Valve Lifters.

TNSTRUCTTIONAL OBJECTIVE - 8.18: How to Remove and Replace valve Lifters.

SKILLS: (Process Objectives)

8.181 - How to remove and replace valve lifters.

RELATED TECHNICAL INFORMATION:

- Use of munufacturer's specifications.
- Cautions in regards to cleanliness.

REQUIRED INSTRUCTIONAL TIME: 8,18, 10 hours.

13

REQUIRED PERFORMANCE STANDARDS :

- Removes and replaces valve lifters properly accordlnq to manufacturer’'s
specificaticns. Flat rate + 20%.
- Takes all necessarv precautions in reqgards to cleanliness and safetv.

RIC 255

Aruitoxt provided by Eic:

(cont’d.}
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: _Engine - Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBFR: 8.19 TITLE: Remove and Replace Valve Guides.
—eZ PR

L

RELATED TECHNICAL INFORMATION:

-~ Job for the machine shop.

N O T  TAUGHT

BLOCK OR DIVISION NUMBER: 8.0 TITLE: _Engine - Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.20  TITLE: I’ move and Replace Valve Seats.

RELATED TECHI'ICAL INFORMATION:

- Job for the machine shom,

NOT TAUGHT

ERIC

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:

BLOCK O DIVISTON NunRRR: 3.0 TyYruk: Engipe - Maintcnance, Rep. %_Overhaul
TASE NUMBER: b TR Machine Valve Guides for Specia. s,

ENSTRUCTTONAL (MWJICE IVE - 8.20: Jiow to Machine Valve Guides for Special Seals.
SKTTAS: (PJ(HIFSS Ohjeetives)
A, 211 = ilow Lo machine valve gquides for special seals.
B8.212 - How toe the spoagial tools.
-
RELATED TECHNICAL INFORMATION:
- Required usce of special teols for installation.

REQUIRHD PNSURUCTTONAT, TN 8,21, 1 hours.
REQUIRED PEEFORMANCE 5 TANDARDS

to meuutacturer's specifications. Flat rate + 20%.
~ Usos spocial tools carcfully and takes all necessary precaucion. .

LY

Machines vailve quides for special seals with no defect in workmanship according

{cont'd
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BLOCK OR DIYISION NUMBER: _8.0 ‘I'I'fLE: _Enging - Maint:nance, Repair & Overhaul — (cont'd.)

TASK NUMBER: ~_ 8.22  TITLE: Remove and Replace Oil Pumps.
INSTRUCTIONAL OBJECTIVE - 8.22:  How 2? Remove and Replace Oil Pumps.
SKILLS: (Process Objectives)

8.221 - How to remove and replace oil puﬁp.

RELATED TECHNICAL INFORMATION:

- Use of mapufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 8,22, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

= Removes and replaces 0il pump and obtains sufficient lubrication system operation,
with no leaks, according to manufacturer's specifications. -
- Flat rate + 20%. ) L

]
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BIOCK OR DIVISTON NUMBRE:' _B.0  TIPLE: Engipe - Maintenance, Repair & Overhaul ({cont‘d.) -

TASK NUMBER: _‘.L‘-‘_,*-_--_ TUMTE: Repair 0il Pm:\ps;
INSTRU(T'F‘TONI\L ORTECTIVE ~ &,23:° How tg Repair Oil Pumps.
SKILLS:  (Process Objectives) . ‘
h 8.231 - llow to repair oil pumps.
¥

REDATED TECidd TCAL TNPORMATION ;

.

. U%c of manutacturer 's specifications.
< e :

REQUIRED THSTRUCTIONAL TTHE: 8,23, 2 hours. : !

REQULRED PERFORMANUE STANDARDS :

- Repaics oll pump, ObLajnlnq sufficient lubrication system operation, with no
leaks, accordlnq to manufarturer s speci fications. .

- Takes all necessary precautions. K

- Flat rauve + 20%. : "

0y~
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BLOCK Ok DIVISION NUMBER: 8.0 TITLE: Fngine - Maintenance, Repair & Overhaul (cont'q.}

TASK NUMBER:  8.24 TITLE: Remove anad Beplace Timing Gears and Chains.

INSTRUCTIONAL OBJECTIVE - 8.24: How to Remove and Replace Timing Gears and Chains.

SKILLS: (Process Objectives)

-

8.241 - How to remcve and replace timing gears and chains.
8.242 - liow to use proper special tocols.

‘RELATED 1TECHNICAL INFORMATION:

- Use of manufacturer's specifications.
- Required special tools.

REQUIRED INSTRUCTIONAL TIME: 8.24, 4 hours.

REQUIRED PERFORMANCE STANDARDS: ¢

- Replaces timing gear and chain properly, using correct tools, with no leaks,
according to manufacturer's specifications.
- Flat rate + 20%.




BLOCK OR DIVISION NUMBER: 8.0 TITLE: 'Engine -~ Maintenance, Repair & Overhaul (cont'd.

TASK NUMBER: 8.25 TITLE: Femove and Replace Flywheel.
INSTRUCTIONAL OBJITCTIVE - 8.25: How to Remove and Réplace;Flywheel. _ l

B - .
SKILLS: (Process Ohjectives) '

e i e

8.251 - How to remove and replace flywheel.

RELATED TECHNICAL INFORMATION:

~ Use of manufacturer's specifications.

|
REQUIRED INSTRUCTIONAL TIME: U.Zf, ]O}__hours.

REQUIRED PERFORMANCE STANDARDS: v | l

- Removes and replaﬁéﬁ‘flywhee] to proper torque according to manufacturer's

specifications.
- Takes all necessary precauﬁions involved.
- Flat rate + 20%. \
\
\
\
\. |
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BLOCK OR DLVISION NUMBER: 8.0 TITLE: Engine -~ Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.26 TITLE: Remova and -Replace Flywheel Ring Gears.
Ed f

INSTRUCTTIONAL OBJECTIVE - 8.26: How to Remove and Replace Fliwheel Ring Gears.

SKILLS: (Process Objectives) ‘ p

8.261 - How to remove and replace flywheel ring geax.

'RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications.
Heat treating procedures for ring gear.
safety involved in replacing flywheel ring gear.

REQUT 13 INSTRUCTIONAL TIME: 8.26, 2 hours.

REQUIRED PERFFORMANCE STANDARDS:

- Removes and r aces flywheel ring gear properly having correct starter and fly-
wheel engagement, according to .manufacturer's specifications. Flat rate + 20%.
- Takes all necessarv safety precautions.




BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine - Maintenance, kepair & Overhaul (cont'é

TASK NUMBER: 8.27 TITLE: Remopve and Replace Engines from Vehicles.

INSTRUCTIONAL OBJECTIVE - 8.27: How to Remove and Replace Engines from Vehicles.

1

SKILLS: (Process Objectives)

8.271 -~ lluw to remove and replace vehicle engine.

RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications.
- Safety precautions involved in the removal and replacement of engines.

~ Marking and identification of electrical wiring.
REQUIRED INSTRUCTIONAL TiME: 3.27, . 24 hours.

REQUIRED PERFORMANCE STANDARDS:

=~ Removes and replaces engine according to manufacturer's specifications. Engine
is properly secured and cp'rates properly. Flat rate + 20%. Observes safety
precautions.

— Takes all necessary precautions invol- .d in marking electrical wiring.
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BLOCK OR DIVISION NUMBER: 8.0 TJTLE: Engine - Maintenance, Repair & Overhaul {cont'd,)

TASK, NUMBER: 8.26 TITLE: Remove ynd Rpplace Connecting Rods and Bearings,

"TRUCTIONAL OBJECTIVF - 8.28: How to Remoye and Replace Connecting Rods_and

Bearinqs;_ 77777

SKILLS: (Process Oblectives)

8.281 - How to remove and replace connecting rods and bearings,
8.282 - How to use plastigauge.

FELATED THFCHNICAL ENFORMATION:

~ Use of manufactirer's specifications.

- Purpose of plastigauge.
- Cautions in proper assembly and torque.

REQUIRED INSTRUCTIONAL TIME: 8.2%, 14  hours.

REQUTRED PER'ORMANCE STANDARDS:

- Removes and replaces connecting rod and bearing.

- Rod and wviston is installed properly and has proper b aring clearance.
- Flat rate + 20%.

- Uses precision measuring instruments carefully and accurately,

- Takes all necessary procedural precautions in assembly and torque.

[~
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BLUCK OR DIVISION NUMBER: 8.0 -TITLE: _pngine - Maintenance, Repair & Overaaul

TASK NUMBER: __ 8.29 TITLE: Repove and Replace Pistons.
INSTRUCTIONAL OBJECTIVE - 8.29: How 1.0 Remove and Replace Pistons.

SKILLS: (Process Objectives)
.291 - How to remove and replace pistons.

8.292 - How to use ridge rcamer and cylinder hone.

RELATED TRCHNICAL INFORMATION:
.
- Use of manutfaciurer's specifications.
- Requirenent for ridge reamer and cylinder hone.

REDUIRED TNSTRUCTIONAL TIME: 8.29, 10 hours.

REQUIRED PRRIFORMANCE STANDARDS:

-3

{(cent'd

= Removes and replaces pistons maintaining proper piston to cylinder wall clearance.

according to manufacturer's specifications. Flat rate + 20%.

- Uses proper tools and equipment taking all necessary procedural precautions

required to assure proper engine operation.
W

£h re

RIC N

Aruitoxt provided by Eic:



BLOCK OR DIV/SION NUMBER: 8.0 TJTLE: Fngine - Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.30 TITLE: Remove and Replace Rings on Pistons,
A A - a
INSTRUTTIONAL OBJECTIVE - 8.30: How to Rempve and Replace Rings on Pistons.
- ked ~

SKILLS: (Process Objectives)

8.301 - How tc remove and replace piston rings.
8.302 - How to use ring groovec clecaner.

RELATED TECHNICAL INFOIMATION:

- Use of manufacturer®s speciflications.
- Precautions in removal and replacing rings.
- Precautions in the use of the ring groove cleaner,

(3%

REQUIRED It "TRUCTIONAL TIME: 8.30, 10 hours.

REQUIRED PERFORMANCE STANDARDS:

- rmemoves and replaces piston rings, taking all precautions in replacing rings.
~ Assures that all rings have proper ring end gap, according to manufacturer's

specification. Flat rate + 20%.
- Cleans ring grooves with proper tool, taking all necessary precautions to assure

correct engine operation.
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BLOCK OR DIVISION NUMBER: 8.0 TJTLE: _Engine - Maintenance, Repair & Overhaual (cont'd.

TASK NUMBER: 8.31 TITLE: Removg and Replace Crankshaft and Bearings.

INSTRUCTIONAL OBJECTIVE - 8.31: How to Remove and ‘Repl- -e Crankshaft and Bearings.

SKILLS: (Process Objectives)

8.311 - How to remove and replace crankshaft and bearings.

RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications.
- Precautions in the installation of bearings.
- Use of plastigauge. *

REQUIRED INSTRUCTIONAL TIME: 8.31. 14 hours.

REQUIRED PERFORMANCE STANDARDS:

- Removes and replaces crankshaft and bearings, assuring proper bearing clearance
according to manuracturer's specifications. Flat rate + 20%.

- Takes all precautions in installation of bearings and uses proper measuring
instrument correctly.

5

i
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BLOCK OR DIVISION NUMBER: _8.0 TJTLE: Fngine - Maintenance, Repair & Overhaul (cont'd.)

TASK NUMBER: 8.32  TITLE: Inspect Crankshaft and Connecting Red Assembly
Using Micromaters and Other Equipment.
- - ——

INSTRUCPIONAL OBJECTIVE -~ 8.32: 1low to Inspect Crankshalt and Connecting Rod
Assembly Using Micrometers and Other Fquipment.

SKILLS: (Process Objectives)
8.321 - Hew to inspect the crankshaft and cornnecting rod assembly using mic meter

and other equipment.
3.322 - How to use micrometer.

RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications.
- Need for micrometer.

REQULRED INSTRUCTICNAL TIME: 8.32, 14 hours.

REQUIRED PERFORMANCE STANDARDS:

- Inspects crankshaft and rod assembly according to manufacturer's specifications.
- flat rate + 20%.

~ Uses micrometer being verv accurate. Allows tolerances according to manufacturer's

specifications.

0o
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BIOCK OR DIVIGSION NUMBER: _8.6 TITLE. Engine - Maintenance, Repair & Overhaul (cont'd.

TASK NUMBER: 8.33 TITLE: Inspect and Correct Bearing Fit.

INSTRUCTIONAL OBJECTIVE - 8.33: How to Inspect and Correct Bearing Fit.
Rl

SKILLS: {(Process Obje - ives)

& 331 - How to insprect and correct pearing fit.

REDLATED TECHNTCAL TNFORMMATION:

- Use of manufacturer's specifications.
- Use of plastigauge, *

REQUIREL INSTRUCTIONAL TIME: 8.33, 2 hours.
. ——

REQUIRES PLRFORMANCE STANDARDS:

Insprcts bearing for correct fit according to manufacturer's specification.
- Uses plastigauge and precisicn measuring instruments correctly and accurately. .

s

ERIC

Aruitoxt provided by Eic:
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: Enginsf- Maintenance, Repair & Overhaul (cont'd.)
T 1%

TASK NUMBER: 8.34  TITLE: Remove and Replace Camshaft.
INSTRUCTIONAL OBJECTIVE - 8.34: How to Remove and Replace Camshaft. -
SKILLS: ({Process Objectives)

8.341 - How to remove and replace camsnaft.

8.342 - How to uze camshaft puller.

RELATED TECHNICAL INFORMATION:

- Use of manufacturer's specifications.
- Purpose of camshaft puller. :

REQUIRED INSTRUCTIONAL, TIME: 8.34, 4 hours.

)
REQUIRED FERFORMANCE STANDARDS:

- Removes and replaces camshaft using camshaft puller according to manufacturer's
specificaticns. Flat rate + 20%.
- Uses special tools very carefully and correctly, with speed and accuracy.




RIC

Aruitoxt provided by Eic:
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BLOCK OR DIVISION NUMBER: 8.0 TITLE: .[Engine - Maintenance, Repair & Overhaul (cont'd.}

TASK NUMBER: _ 8.35  TITLE: Remave apd Replace Camshaft Bearings.

INSTRUCTIONAL OBJECTIVE - 8.35: How to Remoye and Replace Camshaft Bearings.

SKILLS: (Process _bjectives)

B.351 ~ How to remove and ruplace camshaft bearings.
8.352 - How to usec cam bearing removal and insertion tool.

RELATED TECHY TR, TRFORMATTON :

- Neaod for the cam beas . remevael and insertion tool.

- Manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIMV: 8,35, L __4 g hours.

REQUI =MD PERFORMANCE STANDARDS :

I \
~ Pemoves and replaces camshaft bearings according to manufacturer's specifications.

~ Flat rate + 20%.

i
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- lises cam bearing tool correctly and very carefully, with speed and accuracy.




AUTOMOTLIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER: 8.0 TITLE: Engine Maintenance, Repair and Overhaul

Set micrometers
Cam bearing tool set
Cylinder dial gauge
Valve grinder
Valve seﬁfgrindel
Bearing 1bak detector
Valve spring-compressnr
. Cylinder deglazing hone
" Valve spring tension pauge
Hydraulic lifter tester
Valve keeper inserter
L-head valve spring compressor
Ridpe reamer
Piston ring groove cleaner
Ribbon feeler gauges
Ring installer and 2mover
Ring compressor
Set of pullers
Toryue wrench
Squirt can
Rear main bearing seal inserter
Tap and die set
‘Spark plug tap set
Valve guide sexvicing set
Parts washer .
Crankshaft~ damper puller
Camshaft remover and replacement tool
- Valve seat runout gauge
, Inside micrometer set to 5"
YOutside micrometer set to 5"
€ylinder bore gauge
Connecting rod alignment fixture
Small hole gauge '
Universal dial indicator
Feeler gauge .
Straight edge
-

<3
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TEST TTERD

Wy

'BLOCK OR DIVISTON: . 8.0 TITLE: _ Engine Maintepance, Repuirv and Overhaul

[ W

Given an auatcmobile engine with the »xhaust system attached, thoe socden! ,
Gdemanstratz. the abi- >y toe perfern 4w w: the tas<s listed to the satisiace

of the instructor. i addition, the following coaditions and performance stan-

- dards will be applied teo 2l] items:

1. Student selects the co:rcct toqls, 2quipment and materials for the task
and us=s them properly.

2. Work is done according to manufa:turer's specifications.

3. Work is performed within the tim: limits of flat rate plus 207.

4. Safety precautions are observed.

TASK -
e
8.01 Cl=an the engine . '
07— —FRemove—and-replace—thae tail vipe
‘8+H3——— Remeve—and replace—tho—wufflar. i
8.04 Inspect the exhaust system. /
4.051 Inspect the exhaust manifold. ////
8.052 Remove and replace the exhawst manifold.
8.06 .+ Remove and replace engine moants.
8.07 Perform operational inspectin »f positive crankcase ventilation system.
8.072 Repair or service crankcase ventcilation system as directed 5y instructor.
8.0 L Run a compression test.
8.082 Perform a c¢ylirder leakage tost.
8.0¢ Perform a cylinder balance tost.
8.084  Diagnose valve train and heal malfunctions. .
. i
8.09 Clean designsred engine parts and make visual check ¥pr condition and
’ wear.
o
78.10 Remove and/or replacé the pan and valve covers.
8.11 Perform an operational inspegtian of engine ld)ricating\ifstem.
8.12 Remove and/or replace designiated gaskets and seals. (
} = . i
8.13 Rémove and replace thi Head jastcet.
i

ERIC . o

Aruitoxt provided by Eic:



TEST [TE«S {Ce. ')

RLOCK OR DLVESION: 8.0 PHTLE: kngine Maintenance, Repairr ond overbaul 00
FASK

.14 Tnspoot o hoeod fBI WAL .

Ho1hL dadjus e ralwon,

8.152 Remove «d ruenlace valves,

8.16 Crind Valves.

8.17 Fesurface valwve scats.

8§.18 Femovz and/or replace valve lif:ers.

8.21 Mazhine valve guides for special seals.

8.22 Lewmova and/or replace the oil pump.

8.23 Repair oil pump.

8.24 Remova and rep!-co @ imine pears and chains.

8.25 Remove and replace flywheel.

8,26 Remove and rernlace {lywheel :siry gears.

Hoav cwova A /or veplac engine from vehiclae.

8.2¢ Bemov: a ! replace desipnated conrecting rods and bearing:.
a2 Remov: and re; .. @ desigonated pisten(s).

8. 30 Fernova and replace rings on designated piston(s).

8. 37 Remova and reol. o crvanesnafl o aad bea~ings.

8.32 Imspeoct crank<naflt and at [weast one couneccting rod assembly using micro-

mecers and required cquipmen o,

8.35 Inspect and correct beaving Lt
8,34 [Loaove and replace the nshoafi.
8.35 temove and replace camscaft beavings, .-

Dull l: Vol testing purpoces, salis actory first time peIQOranCt of certain tasks
which reqitire repetitive wots, de: prind valves, may be considercd as adequote ev-
idence  of task performanc: gual:{ication.  { This performance would permit a number

of students to bo tested on the same task in less time.)

Q .
_ [z lCrZ: Students must meet required performance standards for at least 80% of the .
ammmmm . in the block of instruction to be cerciﬁ?cdlas occupationally qualified.
. L



THST TTLM

A

BLGTK OR DIVISION NUMBER: ®.0  TITLE: _ hutomotive Engine Moetntenarce and Rege:. o

(Engine Ex<haust system)

\
. \
List thoe types ol egxhaust sy.':-ms,
. . ey . .
a. ... Ushs oone evhaust pipe, mufflar. A tatl eipe
. ' ;
Ay . . ‘\ -

b - Uses two separate exhaust pipes, mudlflers, and

tail pipes

Desc:ribe the danger of a leaking exhaust system ox operating an engine in

v

a ciosed shop.

4

a. Describe the causc of interna’. exhaust system ~orrosion.

b. Describe the causie of exteynaﬁ_ekhaust system corrosion.

The student should demonstrat- the ability io perform the folli : *obs
the gatisfaction of +he instruciosr.

a. Remove and replace an exnans: menifold.
b. Remove and replace an exhaust pipe.

c. Remove and replace a muffler.

d. Remoye and replace a tail pipe.

e. Service a manifold heat control.

TEST ANSWERS :

1.

O

ERIC

Aruitoxt provided by Eic:

a. Single
b, Dual

Exhaust gases contain carbon monoxide, a deadly polsc..

a. Water caused by the combustion process collrcts in the muffler;
corrosion is extreme if vehicle is used pr rarily for short drives.

¥
b. Rusting occurs due to rain, snow, and Yumidity; cocxosion is

accelerated by the use of sal: on icy road surfaces. 5
i

Performar.ce skilils will he evaluatad by the instructor. Manufacturcr's
specifications and flat rate plis 20% apply. '

to



ARTICULATION RESEARCH PROJECT
Instructional Guide

PROGRAM: Automotive Mechanics (DCC V-03)
(DPT1 ~ High Schools - N/A)

COURSF. : Automob{le Heater and Alr Conditioner Maintenance and Repair (Block 9.0)%

COURSE DESCRIPTION: Department of Publlc Instruction - Not identified as part of the
primary areas of emphasis in current courses of instruction.

Department of Community Colleges — AHR 1101 Auto ‘ir Conditioning.

INSTRUCTIONAL CONTACT HOURS: High Schocls: None. (This course of instruction will
not be taught at the high school level,

owing to the lack of instructional time
and complex equipment requirements.)
CC/TL: 1l46% :
(*Note: Additional instructional time provided ir
Block 12.0 - Automotive Servicing. Instruction
required feor Block 3.0 Automobile Heater should
INSTRUCTIONAL OBJECTIVES: be conducted concurrently with Block 9.0)
»
‘High Schools: Not taught 2s a high school course of instruction.
Post-Secondary Schools: To provide the learner with the necessary occupational
instruction and opportunity for practical application to develop the skills and
knowledge of related technica) information necessary to qualify the learner to
inspect, service, maintain, repair, or replace comr nents of the automobile heater
and air conditioner system, according to the manuf -turer's specifications and to
meet industry performance standards.

QUALIFICATION CR JOB SKILLS GAINED:

Su ~essful completion of this block of imstruction and Block 3.0 qualifies the

lea. er to periorm the inspections, service, maintain, repair, or replace, of the

components of the automobile heating and atr” conditioning system. “ith valida- o

tion of this qualification by performance evaluation, using industry standards plus
Block 3.0 (Automobile Heater Maintenance and Repair), the learner 1s considered -

to be qualified as an Automotive Heating and Air Conditioning Technician.

PREREQUISITES:
High Schools: Not applicable 4/
Community College/

Technical Institute: Block 0.0 (Introduction to’ Automoiive Technology)

T'"ERFORMANCE EVALUATION:

Test items for end of couus.: evaluation fo: jeob or advanced instruction qualification
are provided. These test ~ems emphasjze demonscrated performance, but also include

a requirement for knowledg. of related technical information. The test items are
outline in nature and require specific data to complete the situation or problem, relate
directly to the instructional objectives and are gonsidered to be both valid and reliable.

EQUIPMENT REQUIREMENTS : >

- areraw

The general equipment list is attached to the last block of this program of instruction-
G~ 2clal equipment and tool requirements peculiar to this block are attached.

1E ‘ .
*mlﬁig;applieq o all instrustional objective page titles in Block 9.0

2
] )



ARTLCUTATION RESEARCH PROJECT
OCTUPATIONAL TASKS AND INSTRUCTIONAL REQUTREMENTS

Automotive '
/
BLOCK OR DIVISIOMN MUMBER: 9.0 TITLE: nutomobilé/Air Conditioner Maintenance & Repair
TASK NITBER: 9,01 TITLE: Remgve and Replace Air Ccnditioner Fan Motor.
INSTRUCTIONAL OBJIECTIVE -~ 9.01: How to Remove and Replaze Air Conditioner Fan Motor .
SKILLS: (Process Obiectives)
9.011 - How to remove and replace the air conditioner fan motor.

RELATED L. .JHNICAL INFORMATION:
- Know correct procedures for removal of fan motor.

=~ Applicable shop manual.
— Manufacturer's specifications.

REQUIRED TNSTRUCTIONAL TIME: 9,01, 2 hours.

REQUIRED PERFORMANCE STANDARDS :

- Performs task in flat rate + 20%.
- Motor operates proverlv and no-noise.
)

ERIC

Aruitoxt provided by Eic:



BI.OCK OR DIVISION NUMBER: 9.0 TITLE: Automobile Air Conditioner Maintenance & Repalxr

: (cont 'd.
TASK NUMBER: _ 9.02i  TITLE: Discha%qe Air Conditioner Svstem.
INSTRUCTIONAL OBJECTIVE - 9,021: How go NDischarge An Air Conditioner Svstem.

SKILLS: (Process Objecctives)

9.021% - How to use a manifold gauge set.
.0212 - How to discharge an air conditioner system.
9.0213 - How to perform a pressure test.

\C

RELATED TECHNICAL INFORMATION:

Fundame:. cals of refrigeration.

Air conditioner components.

Safety rules in the discharge of an automobile air conditioner.
Purpose of pressur~ test.

REQUIRED INSTRUCTIONAL TIME: 9,021, 4 hours.

REQUIRED PERFURMANCE STANDARDS:

- Observes safety precautions correctly.
- Performs task in flat rate + 20% time.
= Hooks up manifold gauge set correctly.

-
~

-~

o




RLOCK OR DIVISINN NiMBFR: 9.0 1TTLE: Automobile Air Conditioner Mainterance & Repair
) {(cont'd.)

TASK NUMBER: 9,022 TITLE: Fvacuate and Charge An Auto Air Conditioner Svstem.

INSTRUCTIONAL OBJECTTIVE = 9.022: How to Evacuate and Charge An Auto Air Conditionar
Svstem.

SKILLS: (Process Objectives)

9.0271 - How to use a vacuum pump .
2.0222 - How to evacuate and charge an auto air conditioner svstem.

RELATED TECHNICAL INFORMATION :

- Fundamentals of refrigeration.

= Air conditioner components.

= Know procedures in the use of the manifold gauge set.

"= Know procedures in the use of the vacuum ump.

- Xnow safaty considerations in the chargir of the air conditioner.

REQUIRED INSTRUCTIONAL TIME: 9.022, 4 hours.
REQUIT=D PERFORMANCE STANDARDS :

- Observes safety precauticns correctly.

- Hooks up manifold gauge set correctly.

~ Hooks up vacuum pump correctlv.

- Performs task to manufacturer's specifications.”
~ Performs tas in flat rate + 20% time.

(R
‘ J

N




BLOCK OR DIVISION NUMBER: _9.0 TITLE: Automobile Air Conditioner Maintenance & Repair
(cont'

TASK NUMBER: =~ 9.023 _ TITLE: Parform A Leak Test on the Auto Air Conditioner Sy tem.

INSTRUCTIONAL OBJECTIVE - 9.023: How to Perfaym A Leak Test on_the Auto Air Conditioir
' System.,.
——— e ———— -

SKILLS: (I' ~wess Objectives)

9.0231 ~ How to use. a halide leak detector.
9.0232 - How to use an electronic leak detector.
9.0233 - How to perform a leak test on an’ auto air conditioner.

RELATED TECHNICAL INFORMATION:

- Fundamentdls of refrigeration.

~ Know air conditioner component parts.

- Operation of the halide leak detector.
—'Operation of the electronic leak detector.
- Safetv precautions.

REOUIRED INSTRUCTIONAL TIMF: 9.023, 4 hours.

REOUIRED PERFORMANCE STANDARDS :

- Observes safety precautions.

-~ Uses leak detector correc “vy.

- Performs task to manufacturer's specifications.
Performs task in flat rate + 20% time.

~




BLLOCK OR D1VISION NUMBER: _9.0 TITLE: Automobile Air Conditioner Maintenance & Repair
{cont'd.)

TASK NUJMBER: 9.03 TITLE: Remove and, Replace Drve. in Air Conditioning Un:it.

INSTRUCTIONPL OBJECTIVFE - 9.03: How to Remer and Replace NDryer in Air Conditioning
Unit, -

SKILLS: ({(Process Objectives)

9.031 - How to remove and replace drver in air cenditioning unit.

RELATED TECHNICAL INFORMATION:

- Know air conditioner comnonents.

- Fundamentals of refrigeracion. .

~ Steps in discharge and ‘evacuation of air conditioner system.
- Steps in performance of leak test of air conditioner system.

REOUIRED INSTRUCTIONAL TIME: 9.03, 6 hours.

REQUIRED FERFORMANCE STANDARDS:

~ Observes safety precautions.

- Dryer should be installed acccrding to manufacturer's speciications with
no leaks. ) '

- Svstem should be evacuated and charged correctly.

- Performs task in flat rate + 20% time.

<353




BLOCK OR DIVISION NUMBER: 9.0 TITLE: _Automobile Air Conditioner Maintenance & Rapair
(cont'd..

-~
<

TASK NUMBER; a, 04 TITLE: Serwice Alr Conditioner Control Cables and Switches.

INSTRUCTIONAL OBJECTIVE. - 9.04: How to Syrxvice Air Conditioner Control Cables and

Switcheér

SKILLS: (Process Obijectives®

9.N41 - How to service air conditioner cabhles.

9,042 - Hov to diagnose control cable troubles,

9.043 - How to replace air conditioner control cables.
9.044 - How to service air conditioner switches.

9.045 - How to diagnose air conditioner switch troubles.
9.046 - How to replace air conditioner switches.

RELATED TECHNICAL INFORMATION:

- Amwplicable shop manual.
- Xnow steps in diagne  ing control cable troubles.
~ Know stepns in x vlacing control cables.
- Know steps in diaqnosing switch troubles. o
- Xnow steps in replacing air conditioner switches.
‘ : ’ ~ !
REQUIRED INSTRUCTIONAL TIME: 9.04, 4 hours. l

REGQUIRFD PERFORMANCE STANDARDS :

Cables work freely and correctly to manufactuir~r's specifications. [©.041 & 9.043]
Performs task in flat rate + 20% time,

Switches work freelv and correctlv to manufacturer's specifications. {9.044 & 9.046]

Performs task in flat rate + 20% time.
]

- LA
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BLOCK OR DIVISION NIIMBRER: ©.0 TITTE: Automobile Mir Conditioner Maintenance &‘Repairﬂ

(cont'd.)
TASK NUMBER: 9,05  TITLE: _Remeove and rReplace Freon Control Valve in Air Conditioning
Unit.

INSTRUCTIONAT. ORJECTIVE - 9,05: How to Remove and Replace Freon Control Valve in Air
Conditioning Unit.

/

SKILLS: (Promoss Objective s)

9.05] How to diaqnose freon control valve.

9.052 - ilow to remove and replace freon control valve.
9.053 - How to remove and replace P.O.A. valve.

9.054 - How to remove and replace E.P.R. valve.

A}
RELATED TECHMNICAL INFORMATION: ) o

- Anplicable shon manual,
- Kpnoew safety, precautions,
- Know air conditioner fundamentals.
“now air conditioner components.
- Know steos to discharae, cvacuate, and charge an air conditioner svstem.
- Know steps for leak test and pressure test of air conditioner system.

REQUIRED IMSTRUCTIONAL TIME: 9.05, 6 hours. >

REOUIRED PERFORMANCE STANDARDS :

- Valve works properlv with no leaks according to manufacturer's specifications.
- Fvac :tes, leak tests, and charges the svstem.

- Performs task in flat rate + 20%, N

ERIC

Aruitoxt provided by Eic:




E

REQUIREI: INSTRUCTT NAL TIME: 9,06, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

BIOCK OR DIVISTON MUMBER: 9.0 TITIE: Automobile Air Conditigper Maintenance & Repair
(cont'd.)

TASK MUMBFR: 5,05  TLU0E: Remove and Replace Expansion Valve in Air Conditioning
Una

y
V4
INSTRUCTIONAL ORJIETTIVIC - 9.06: How to Remove. and Replace Expansion Valve in Air
Conditioning Unit.

SKILI.S: (Procesy ORjotiven)

9.061 - How to remouv: and replace expansion valve in air conditioning unit.
9,062 - How to dirranes {he expansion valve.

RELATFD TECHNICAI TNFORMATION:

- Know rofriceration fundamentals.

- Know alr conditioner components.

- ¥now safety precautions.

-~ Know »roper scaquancze of steps to romove and replace expansion valve.

- Know steps to diagnose the cxpansion valve.

- Appliicable shop manuals., ’

- Know proper steps to discharge, evac 'ate, and charge air conditioner systems.
- Know steps in leak test of air conditioning system.

\

# .
~ Valve works properly with no leaks, according to manufacturer's specifications.
- Student evacuates, leak tests, and charges the svstem.
- Performs task in flat rate plus 20% tiae.

&
¢
[V

O

RIC | e
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BLOCK OR DTIVI3i0ON NUMBED . 9.0 MITHE: Automobile Air Conditicner Maintenance & Repair
{cont'd.)

TASK NUMBER: 0. 57 7o .. __remwve and Replace Compressor Seals.

INSTRUCTTONA:, RIECTTY R~ 907, __How to Pemove and Replace Compressor Seals.
SKILLS:  (Procs v b0 uas)
Qa7 - ot remeve and reoplice comnressor seals

DLl - General Motors Alr Conditioner.
DO vewh Dp Conditiencr.

TO.071 - Tecunseh Ay Conditioner.
L0718 - Chrentor Air Conditioner.

+

FRLATED TECANTONG THEORMAT TON e

- Know retfrigeration fundamentals.

= Know air condibtionor comnonoc by,

- Know sale by porecautions. -

- Know siaps to leak “ost the air conditioner system.

- ¥now steps to repghos Uhe seals for each manufacturer's air conditioner.
- Fnow shtens to discharqe, ovacuate, and charge air conditioner svstems.

- Soo Ao cicable shop timimunls. a

- [See munuiacturer's snor T leations.

)
~d

REQUTRED INSTRUCTIONNT, TN 0. 6 hours.

REQUIRED PERFOMMANTE STANDARDS :

=~ Seals nstalled properly according to marufacturer's specifications, with no leaks.
- FEvacuiates, leak tests, and charges the svstem.
- Performs task in flat rate plus 20% time.

Aruitoxt provided by Eic: - o



BLOCK R0 P iron, re vy voomrdls Aautomobile Alr Conditioner Maintenarce & Repair
(cont'd.)-

TASK NUMT "R G0 g Pemove and keplace Condenser in Alr Conditioning Unit. I

. DL 0T b e andl o place condenser in alr conditioning unit. C 1

INSTROCTLONA D ORTATIVE « 2 03 flow to Remove and Replace Condenser in Alr Conditioning
it .. .

SKTLLE . (Purnseers Ohije o) ’

. L J
FOCLATLDY TN, TR T o I
Fooo= Fnow Eaflaty g'.-:,"-‘-c.fwi’ PN, -
- Know fUrigeratios Declanontata,
- Know iy conditioner oo amononis.
- See apnlicalde shion maneats.
- Sen meta Al arer Jlentioas.
Know & LT quatuation, and charging of air conditioner systemn. I
‘ = Anow =rtepe b feals Foeni Ao bwossure test of air conditioning system.
- “ ;. . " B “ ‘7 . , , °
= Fnow eLsoan the remsva l/and roslacement of air corditioner condenser. ,

: i ‘ .o e ) I
WEOUTRED TN T ICTIONAT, T / T, 1 hours. : Y
REQUIRED Tee. n _—

- Co= T Conden oy dnaa et cvenoy lv, vith no leaks, according te manufagturer's spocifi- | 'i
cations and anplicabiae shop wmanual. K
~ Bvacuatas, leak teaws, and chavges the air conditioner.
=~ Perfoiriii task in fla® rate pnlus 20% time. l
1 - I -
.\ I
- , - I

. e " o . oy
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1
' I oottt toner Maintenance a “"t'L)(l\l r
(cont'd,)

B 0 ! '
TALK Ty e s o e Measorator in Adr Conditionineg Uinit,
TNTRU WV ‘ ‘ _ RN i Replace Bvaporator in Alx Conditioning
o .
D O ' '
o - o raraor in sir conditioning unit,
EELATY N
!
!
Lo
e
!
- '_ "‘: T"l ! H ! 0
- LS oty : " it
Yo ol o t i ’
i C N
P o . , 4 co o cnyrge oy atr conditioner svstem.
Freowg s - ‘ cor it awr conditioner system,
SRS T Cota e riror itar in air conditioning unit.
. LT o POV S,
] i N “ .

acrording to nanufacturer's

El{l\C | - | <5

Aruitoxt provided by Eic:
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Automobile Air Conditioner Maintenance & Repair

{(cont'd.

TASK G000 s Repair or Remove and Replace Air Conditioning
Compressor.
INSTREC D 00 v Sl llow to Repair or Remove and Replace Air Conditioning
Compressor,
SEiLiee (i o)
1)
f siol tools required for task. ©
o1 pow oo snd replace air conditioning compressor.
ROLATET SensriTong, e Ty
- Mor sarety yocgt fons,
- relrigeratio:n taudamentals, »
- I AT AR R U I P IH '~:vn,=«‘,:ncnts .
- - i

ot

= Seo mannfouotmne sty

—- NLOL sonens oo Tk

¢

= Xnow steps ta orenonss

- Know special Ebool:

REOQUIRED INSTRUCTIONM T

Lo ls,

soecifications, .
- Kngw =hews o discharge, evacuate, and charge air conditioner system,

and pressure test an air conditioner svstem.
il replace air conditioning compressor.

rovuired for task.

[MF;

s 9,10, - 6 hours,

REQUTRED DERFORMANCE STAIDARDS :

- Comnrassor installsd correctly according to manufacturer's specifications,

with no ircaks. =

[N

special tools properly.

- Bvacuates, leak bests, and charges the systen.
- Performs task in {lat rate plis 20% time.

ERIC

Aruitoxt provided by Eic:

-y
s
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BLOCK GE DIV G TON ittt oo 1P Automobi le Alry Conditioner Maintenance & Repair
(cont 'd.)

TASK NUMDER: .11 A P Install Air Conditioners in Vehicles.

INSTRUCTIONA ORBTEOT IV < 0Ty How to Install Alr Conditioners in Vehicles.

J vifa

SKILLS: (i ot e b))

RELATD el IR P -
- Yy ' : X
- M ey N = erweriad
S NN I R T b I o PRSI A VARSI BT RIS B

- Lo arenlicabhle show woaaialo,

- S omansciccturer's coeir b orations.,

= Pnow o soo o b e evacuate, and charge air conditioner svstem.
~oboand peorformance test an air conditioner system.
el s, thelr purpose and their use.

- Kpoow st

= FOOW YoUrmuaLYoc. S0o

RFOUIRED TN T T 9.1, 10 hours.

REQUIRFD OFARFORMALCE 70 AUDARDS :

= Installs aly conditlon2r correctly accordins to manufacturer's specifications,
with no leaks. N

- BEvacuates, leax hensts, and charges the svstem.

- Performs task in flat rate plus 20% time.

- 259

Aruitoxt provided by Eic:



BEOWCE ORIV e e o it

TGRS NN, Lo R IR

IR R e R R B N A A A L o »lI_r)}s/__ﬂ_l_'.‘c‘)'_lii‘ou_f_(':r l’]lrjn(m(?u Tost
SR LS, e e e e )
.
.1 00 \\\\\ : T S TR R VRN
[EF L , AN V;HHV}
i : v RIS D N S I

S VO A U I B T A FU TR R BE PET TN
o oo nt s o b cotdl il Tonor.,

T o v tog of b cotulibioner .,

ho Performance 'J‘n::l”r)f The

v Pty

ailr conditioner svstom.

= OUHOW pecensg by Toy portornimes tenlbs .

S N R PRI ““*'%ﬂ'm'wdnrimnﬂ.

= e Lot cepei et correctly according Lo manucfacturer's Sp@CifiCatiOnS.
aceording tg manufacturer's specifications.,

Porform  togbs oo ool by

1

- Porlorms focds ia rlat rate plas 200

QO

ERIC

Aruitoxt provided by Eic:

honre
3.

time,

of The System,

DR S

AwtomobiTe Adr Conditioner Maintenance & Ropair

(cont "4d.
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BLOCK OR DLV T eyttt Lroowins Automobile Alr Conditioner Maintenance & Repair
(cont'd.)
TASK NUMBER: TR S VIO NDiagpose Air Conditioner Malfunctions.

INSTRUCTIONN

SKILL: (Proremae

G

[ RO

REQUIRED INSTRUCTTONAL TIME

o

[DIETE SR RVA DI D

How to Diaqgnose Air Conditioner Malfunctions.

St D)

Lo e by diaaaaan s

DOEECHITUAL THROEMASTOMN

new refrigeration fundamental .
oW iy conditionor components.
0w correct salfetv procantions,

“manca test,

conditioner malfunctions.

and leak test an air conditioner

Krow steps to presasnrn fast, porf
suatom,
Frow the steps to diagnonsa air conditioner malfunctions.

Know how to nse annplicable <hop manuals.

9,13,

A

REQUIRED TEEFORMANCE STANDARDS :

E

O

RI

Conducts performance tast and pressure test correc v

specifications.
Uses
Detects problem {if anv]
Performs task in flat rate plus 20% time.

Q!

C‘ '

Aruitoxt provided by Eic:

90
25 _hours.

v

according to manufacturer's

test equipment correctly according to manufacturer's specifications.
and makes correct diagnosis.
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BLOCK OR DTV R KA AAR ) I Automobile Air Conditioner Maintenance & Repair
(cont'd.
TASK NUMBI: 9 18 gt kepaiy Ankpmatic Adr Conditioner and Heater Svstem :
. Vicuum and KBlectrical Circuits.
INSTRUCTOOAT, ORJFCTIV - 5 4 How tp Repair Automatic Air Condit ioner and Heater
AN A : 2 SohEL
__...Sf"fi.l}i?ﬂl Vacuum and Flectrical Cir.uits.
L
SKILLS: (v ws OF jocl fves) ‘ ;

RELATED TECHNICAL INFORMATION:

REQU

REQU

O

ERIC

Aruitoxt provided by Eic:

Al- how o repalr automatic air conditioner and heater system vacuum circuits.
ol e dow fo ropadr amtomatic air conditioner and heater system elaectrical circuits.

= Know reaquired safetv precautions.

- Know rrpuired sovecin] tools and equipment.

- Know v . igeration fundamentals,

= Fnow air condibtiionur components,

- ¥now heator fundamentals and components,

= Know arnlicable shop manuals.

- Know -itrps to diagnose vaoumn cjireuits.

- Know steps to diagnosc electrical circuilbs,

= Know manufacturer's specifications. e

IRED INSTRUCTIONAL TIME: 9.14, 65  fours,

IRED PURFORMANCE STANDARDS:

= Uses air conditioner tester correctly according to manufacturer's specifications. ,

- Uses electrical circuit test equipment correctly according to manufacturer's
specifications.‘ . '

- Conducts peorformance test of air conditioner system, -

- Automatic air conditioncr ik nroperly, with no leaks.

~ Performs task in f£lat rabo plus 20% time,

|

|

|

|

I

- |

N 1
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AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER: _9.0 TITLE: Automobile Air Conditioning Maintenance

and Repair

Voltmeter v

Ammnter

Ohmmeter

Vacuum tester

Test light-non powered

Goggles .

Refrigerant leak detecter

Thermometer (2)

Compressor service valve ratchet wrench

Refrigerant container valves

Compressor oil dipstick

Air conditioner charging station A
(Includes vacuum pumps, manifold gauge set, refrigerant reservoir)

Special tools for particular compressor being serviced
(Refer to Shop Manual for tool numbers and application)

Freon can tapper '

Air conditioning special.tool set

Air-Care tester

Automatic temperature control tester
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TEST L'be.

PTOCK OR DIVISION NUMBER: 9.0 TITLE: _rulomobile ALY C““ﬁjLiQPiDJ_EQ}DfﬁﬂﬂLm‘.’.&ﬂﬁlﬂi
Rolated Tochi icnl Informition,  Multiple Choice - Ci rele the corret anee oo
! The comptressor suction survice valve mounts on:
a the Jow preneure sad
b. the high-pressure side
c. both lovw and high piessnre cices
2. The compres. r service v.lves are in the front-scated position whoen they arce yorated:
a, to the mid-position
b. fully counterclockwise
c. fullv clockwise
3. In what position are the service valves when the vystem 151y normal operation?
a. front-s=ated
b. back-seated
c. mid-position
d. it does not matter
4. When the manifold gauge set is connecred into the refrigeration system, the gauges
will indicate pressure with the ganye set valves:
a. closed
b. opened
c. in any position
5. In order tc install the manifold gauge set, the compressor service valves must be:
a. front-seated (clockwisc)
b. back-seated (counterclockwise) .
c. in the center {mid-position)
\\ . . . -
6. The rcfrigeration system pressure test is performed wi:h the manifold gauge set valves:
a. cloced
b. opered
c. either opened or closed
7. Which of the following 1s considered to be the normal range IOX COmpressor suction
pressure?
a. 350-500 P.S.I.
b. 180-225 P.S.1.
c. 10-20 P.s.I.
8. During the compressor test . . . ihe refrigerant system shotld be operated for a maxi-
mum of:
a. 'O seconds

E

b. 30 seconds
~, 30 minutes
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BLOCK OR DIVIGION NUMBEER: 9.0 PITLE:  Autwwobile Adr Condityoning Matitenaice and Repair

D

The

a.
k.
.

(cont'd.)

Laas test s pertformed with the engine:

at normal operating temperature

at idle speed
turned ot £

10, A large refoigerant ieak will tuoa the leak deotector Chame from pale blae

bh.

11. The

a,
b.
C.

t

~oda. cqroeerisheyellow

bright bluc or purpi:
scarlet red

frigerant system shotld be evacuated whenever the:
compressor is roplaced

system has been opened
compressor is isolated

12. Generally . . . it takes about 20 to 30 minutes of vacuum pump ¢p.rration to wvacuate

the

o TR o IR o RN 1

system cf all:

refrigerant

air

moisture

all of the above

13. A partial chargye of refrigerant is recommended:

a. when the system is low on refrigerant
b. when ocutside air temperature and humidity are high
. when th2 condenser in hnt
d. for teak testing purpcs.s
14. Wwhen charging the refrigerant system . . . the R-12 container must be:
a. on its side
b. upside down
c. upright
15. The compressor oil level must be checked:
a. each year
b. after system evacuation
c. after the system is charged

16. Whicn of the following is considerzd to be the most important when checkina the
compressor oii level?

a.
b.
c.
17. The
a.
Q
ERIC

Aruitoxt provided by Eic:

back-seating the compressor service valves
discarding and replacing the oil fill plug
making sure the dipstick bottoms in crankcase

boiling point tempnrature of Refrigerant-12, when rot coifined is:
32°

P
b,

about 22° helow C
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BLOCK OR DIVIGION NUMBER: 9.0 TITLE: Automabile Alr Conditioning Maintenance and Repair
(cont'd. )

18. When the R-12 ligquid is released from a containcr, tho:

a.  pressure is lowered

b. boiling point is lowered
¢. liquid boils into a vapor
d. all of the above

-9, The air conditloning compressor is designed to compress .

a. liquid
b, wvapor

-

20. When the refrigerant vapor is compressed into a smaller space, the vapor temperature

1ls:

a. lowered
b. raised
c,. remains the same

2l. When the refrigerant in the system is pressurized, the boiling point of the refrig-
erant is:

a. higher
b. lower .
c. the same

22. The condenser changes the R-12 to:

a. low pressure liquid
b, high pressure liquid
c. low, pressure vapor
d. high pressure vapor

23. In the condenser, the high pressure R-12 vapor condenses into a licuid because:

a. the boiling point is high
b. the pressure is high

c the heated vapor temperature is lowered by the cooler cutside air
d

r

. all of the above

24. True or False:
The Receiver-Dehydrator acts as a storage tank for the R-12 vapor as it leaves the

condenser. '
a. True

b. False

25. The expansion valve control§ the pressure/temperaturc relationship in the:
gt

condenser

. evaporator

. receiver

. compressor

296
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BLOCK OR DIVITON NUMBRER: - 9,0 PUTLE: Autamold e Afy condivioning Malitenanee and Kepair
e (cont.'d. )

26, I th- expansion valve temperature onsing bulb senses the mgine compartment
tompoerature, the expansion valve wits! bes ) o

a. (_'1[)1-[11'11 )
b, olesed

)

27. The expansion valve changes the high presgure R=12 Tiquid to a:

a.  high pressure vapor
b, low pressure atomtzed Liquid
c. high presasure liquid

28. The cvaporator changes the low pressure R-12 atomized ligquid to a:
d.  high peessure vapor
b, low pressire liganld
¢c. low pressure vapor
29, Dehumidification of the passenger compartment air is accompl.shed:
a. when the R-12 circulates through the drior in the receiver
b when the moist particles of air cling to the cold surfaces of the evaporator fins
c. when the air passes through the heater core
30. The thermustatic switch opens the clutch circuit when the:
a. avaporator is too warm

b. cvaporator s too cold
c. passenger compartment temperature is too low

31. ‘truc or False:
The A/C compressor clutch assembly is engaged by magnetic induction.

a. Truc
b. False

32. Rcfriqorajt—lZ, used in a confined area:
a. 1s OK

b. could cruse suffocation
c. will cool the area ) PR

Performance Standards: 807% correct responses required when five or more test
items are used.

Q ' oo
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TEST PTEME

BLOCK OR DEVESTON NUMBER: 9.0 UETLE: Automob ile Air Conditioning Maintenance and l_{!\JE_l__i__l_"'

TASK

9.01 The student will remove and replace aie conditioner fan wotor to (e K
satistaction of the instractor in flat rate plus 207 with motor aper-
Abing properly with no noise,

0.021 The stwdent willl dicchavpe air conditioner system in flat rate plus
200 to the satisfaction of the instructor, '

' 4

9.022 The stadent will evacuate and charge an air conditione: e in {lat
vate plus 207 to the satisfaction of the instructor following manufac-
turcer's specifications. )

9.023 The stndent will perform lTeak test onLair cendilioner system in flat -
rate plus 2070 to the satisfaction of the instructor following manu-
Facturer's specifications, :

9.03 The student will remove and replace diver in air conditioning unit
according to manufacturer's specifications in flat rate plus 20% to
the dntisfaction of the instructor.

9.04 The student will service awd replaee, if needed, air coaditioner control
cables and switches per manufacturer's specifications in flat rate ploe
207 to the satisfaction of the instructor.

.05 The student will remove and replace freon control valve in air condition-
ing unit properly per manufacturer's specifications to the sat faction
of the instructor in flat rate plus 20%.

/

9.06 The student will remove and replace expansion valve in alr conditioning
unit per manufacturer's specifications to the satisfaction of the instruc-
tor in flat rate plus 20%.

9.07 The student will remove and replace compressor secals per manufacturer's
specifications to the satisfaction of the instructor in flat rate plus 20%.

9.08 The student will remove and replace condenser in air conditioning unit
per manutacturer's specifications to the satisfaction of the instructor in
flat rdte plus 2067%. :

9.09 The student w'll remove ard replace evaporator in air conditioning unit

per manufacturer's specifications to the satisfaction of the instruetor in
flat rate plus 20%.

ERIC o 98
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TALE™

9. 10 The ctudent willl repair or remove and replace i conditioning com -
Proscor per manufacturer's specitications to the satistaction of the
Fistuructor in flat rate plas 207,

9. 11 The stadeat will dfostad D oo adr conditionioe unit in o vehicle per
Wanafacturer's gpeciticaticn: Lo the sat istactiog of the instructor
in flat vate plas 200, .

) . '

e . B - t

9,12 Me studeat willl do performance test of the svastem pes manafacturer s
specifications to the satlsfaction o the instructor in flat rate plas

'.."_‘()",;. /

9.13 The atwdent will perform malfunction check on air conditioner and set
por omanul acturer's specilications to the satisiaction of the inHl,l'{'u‘t,()l‘
in fiat rate plus 204,

9.14 The student will repalr antomatic air conditioner and heater system s
vactam and electrical circuits per manufacturer's specifications to the
satisfaction of the instructor in flat rate plus 207,

NOTE 1: Job qualification performance standard = student can meoet
performumcee standards for 807 of primary tasks. Successful
completion of this block (9.0), plus 0.0 and 3.0 result in
qualification as an Automotive Heating and Air Conditiouing
Technician, ’ :

NOTE 20 Test item performance evaulation should also consider proper
tools, materials, and cquipment selection and usce for task

’ assigned and*obscrvance of safoty precautions.
[
]
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ARTICULATIbN RESEARCH PROJECT
e Ingtructional Guide

PROGRAM: Automouive Mechanics {DCC V-03)
(DPI - High Schools =~ N/A)

COURSE: Automatic Transmissions Mainterance and Repair (Klock 10.0)

COURSE DESCRIPTION: Department of Public Instruction - Currently part of
T & I No. 7393- Automotive Mechanics III.

Department of Community Colleges - Currently part of
AUT 1124 - Auto Power Train Systems.

INSTRUCTIONAL CONTACT HOURS: High Schools: None; )
(This course or block of instruction normally is not

taught at the high scho»nl level, owing to a lack
of instructional time, complexity of the item,
and the equipment requirements.)

CC/TI: 165

INSTRUCTIONAL OBJECTIVES:

To provide the learner with the necessary occupational instruction and opportunity
for practical application to develop the skills and knowledge necessary to qualify

the learner to inspect, maintain, adjust, repair, or replace the automotive auto-
matic transmission. Manufacturer's specifications and industry standards apply.

.

QUALIFICATIONS OR JOB SKILLS GAINED: o

Successful completion of this block of instruction qualifies the learner to per-
form inspections, maintain, adjust, repair, or replace the automotive automatic

transmission., With validation of this qualification by performance evaluation,

using industry performance standards, the successful learner is considered to be
qualified as an Automatic Transmission Technician [Light Repair].

PREREQUISITES:

High Schools: Not applicable. :
Community College/ . Block 0.0 (Introduction to Automotive Technology) and
Technical Institute: Block 7.0 (Power Train and Manual Transmission Mainte-
nance and Repailr), or evidence of knowledge based upon
experience, verified by demonstrated performance evalua-

tion.

PERFORMANCE EVALUATION: .

Test items for end of course evaluation for job or advanced instri-ction qualifica-

s tign are provided. These test items emphasize demonstrated performance, but also
include a requirement for knowledge of related technical information. ' The test
items are outline in nature and require specific data to complete the situation or
problem, relate directly to the 1nstructlonal objectlves and are considered to be
both valid and reliable.

* EQUIPMENT REQUIREMENTS:

The general equipment list is attached to the last block of this program of instruc-
tion. Special equipment and tool requirements peculiar to this block are attached.
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ARTTYCULATION RESEARCH PROJECT
OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS

AUTOMOTIVE TECHNOLOGY

. ]
BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair .
1
TASK NUMBER: 10.011 TITLE: Adjust Floor shift Linkage.
. INSTRUCTIONAL O3ZJECTIVE - 10.011: How to Adjust Floor Shift Linkage.

SKILLS: (Process Objectives)
10.0111 - How to make floor shift linkage adjustment.
10.0112 - How to make visual inspection.

RELATED TECHNICAL INFORMATION:
- Manufacturer's specifications.

-~ Know purpose and operation.
~ See parts identification manual.

REQUIRED INSTRUCTIONAL TIME: 10.011, 2  hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs task in flat rate + 20% time.

- Linkage works properly to manufacturer's specifications.

- Demonstrates knowledge of operatién of linkage to make visual inspection.
- Shop safety observed.
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair
(cont'd.)

TASK NUMBER: 10.012 - TITLE: _Adjust Tipkagae From Steering Column to Automatic
Trensmisgion.

INSTRUCTIONAL OBJECTIVE - 10.012: How to Adjust Linkage From Steering Column to Auto-
matic Transmission.

SKILLS: (Process Objectives)

10.0121 - How te make steering column to transmission adjustment.
10.0122 - How to make visual inspection.

RELATED TECHNICAL INFORMATION:

-~ Manufacturer's specifications.
=~ Know purpose and operation of component.
~ See parts identification manual.

REQUIRED INSTRUCTIONAL TIME: 10,012, 2 hours.

REQUIRED PEFFORMANCE STANDARDS :

- Performs task in flat rate + 20% time.
- Linkage works properly to manufacturer's specifications.

~ Demenstrates knowledge of operation of linkage to make visual inspection.
- Shop safety observed.




BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair
{(cont'd.)

TASK NUMBER: 10.013 TITLE: Adjust Linkage From Engine to Automatic Transmission.
b

INSTRUCTIONAL OBJECTIVE - 10.013: How to Adjyst Linkage From Engine to Automatic
TransmIssiQp.

SKILLS: (Process Objectives)

10.0131 - How to make engine to automatic transmission linkage adjustment.
10.0132 - How to make visual inspection.

RELATED TECHNICAL INFORMATION:

-~ Manufacturer's specifications.
- Know purpose and operation of component.
- See parts identification manual.

REQUIRED INSTRUCTIONAL TIME: 10.013, 2  hours.

REQULRED PERFORMANCE STANDARDS :

Performs task in flat rate + 20% time. _

Linkage works properly to manufacturer's specifications.

Demonstrates knowledge of operation of linkage to make visual inspection.
Shop safety observed.
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BLOCK OR DIVISION MUMBER: 10.0 TITLE: Automatic Trarsmissions Main;gnance & Repair
(cont'd

TASK NUMBER: 10,02 TITLE: Clean and Visually Inspect Transmission.

INSTRUCTIONAL OBJECTI . - 10,02: How to Clean and Visually Inspect Transmission.

SKILL3: (Process Ok scrives)

10.021 - How to & “o visual inspection.
10.022 - How to cican transmission.

RELATED TECHNICAL INFORMATION:

- Safety and operation of cleaning.
- Sea parts identification manual.

PEQUIRED INSTRUCTIONAL TIME: 10.02, 4 hours.

REQUIRED PERFORMANCE STANDARDS:

- Demonstrates knoWledge of how to make visual inspection.
- Demonstrates knowledge of cleaning materials and chemicals.
- Shop safety observed.
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: _Automatic Transmissions Maintenance & Repair
: (cont'd.)

TASK NUMBER: 10.03  TITLE: Diagnose, Replace or Adjust Modulators.

INSTRUCTIONAL OBJEGTIVE - 10.03: ~How to Diaynose, Replace or: Adjust Modulaters.

SKILLS: (Process Objectives)

10.072%7 - How to diagnose modulator trpublas.
10.037 - How to r:place or adjust moqulatqrs.

-

RELATED _TECINIICAL INFORMATION:

‘= uae parts identification manual.
- Manufacturer's specifications.
~ ¥Fpow purpose and operation.

s

REQUIRED TNSTRUCTIONAL TIME: 10.03, 6 hours.

REQUIRED PERFCEMANCE STANDARDS:

Demcnstrates knowledge of modulator operation.
Performs task in flat rate + 20% time.
Knowledge of how to diagnose component.

Shop safety observed.




BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair
(cont'd.

TASK NUMBER: 10.04 TITLE: Service Filter and Check Transmission Cooling System.

INSTRUCT IONAL OBJECTIVE -~ 10.04: _How to Service Filter and Check Transmission Cooling

System. BN

.

SKILLS: (Process Ohjectives)

10.041 - How to service filters, clean and replace or change and replace.
10.042 - How to check transmission cooling system.

PELATED TECINICAL INFORMATION:

- See parts identification manual.
- Manufacturer's specification.
- Know operation.

REQUIRED INSTRUCTIONAL TIME: 10.04, 6  hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs task in flat rate + 20% time.

- Demonstrates knowledge of filters. v
Demonstrates knowledge of how to check cooling system.
Shop safety observed.
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair

. (cont'd.)
TASK NUMBER: 10.05 TITLE: Replace or Adjust Neutral Switch.
INSTRUCTIONAL OBJECTIVE - 10.05: How to Replace or Adjust Neutral Switch.

SKILLS: (Process Objectives)

10.051 - How to replace neutral safety swigch.
10.052 - How to adjust neutral safety switeh.

RELATED TECHNICAL INFORMATION:
- See parts identification manual.

- Manufacturer's :specifications.
- Know purpose of component.

REQUIRED INSTRUCTIONAL TIME: 10.05, __4  Lours,
REQUIRED PERFORMANCE STANDARDS:

- Performs task in flat rate + 20% time.
- Part works properly to manufacturer's specifications.

- Demonstrates knowledge of components and shop safety.
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BLOCK OR DIVISION NUMBER: 10.0 ©=ITLE: Automatic Transmissions Maintenance & Repair
{cont'd.)

*'’ASK NUMBER: 10.06 TITLE: Make External Adjustment of Bands On Automatic Trans-
missions. .

'INSTRICTIONAL OBJECTIVE - 10.06: _How to Make External Adjustment of Bands_on Automatic

CTTTTTEansmissions,T T T T

SKILLS: (Process Objectives)

10.061 - How to make adjustment on external bands.

RELATED TECHNICAL INFORMATION:

- See manufacturer's specifications.
- Know purpose and operation of component.

REQUIRED INSTRUCTIONAL TIME: 10.06, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

Performs task in flat rate + 20% time.

Adjusts bands to manufacturer's specifications.

Demonstrates knowledge of proper use of required special tools.
Shop safety observed.




BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair

v {cont'd.)
TASK NUMBER: 10.07 _ TITLE: Remove and Install Automatic Transmission.
INSTRUCTIONAL OBJECTIVE - 10,07: How to Remove ani Install Automatic Transmis§;on.

_ SKILLS: (Process Objectives)

10.071 - How to remove automatic transmisaion.
10.072 - How to clean after ‘-emcvred.
10.073 - How to install and adj.st.

RELATED TECHNICAL INFORMATION:

-~ See manufacturer's specifications.
~ See paris identification manual.

REQUIRED INSTRUCTIONAL TIME: 10.07, 12  hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs task in flat rate + 20% %ime.

- Uses proper cleaning materials and chemicals.

- Installs correctly with no leaks.

- Unit works properly to manufacturer's specifications.

- Demonstrates knowledge of proper use of required special tools and shop safety
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BLOCK OR DIVISION NUMBER: 1).0 TITLE: _Aucomrstic Transmissions Maintenance & Repair
’ ' . (cont'd

TASK NUMBER: 10.08 TITLE: Remuve and Replace External Seals, Gaskets, and Lines on
Automatic Transmissions.

INSTRUCTIONAL OBJECTIVE -~ 10.08: How to Remove and Replace External Seals, Gaskets, and
Lines on Automatic Transmissionslﬁ

- Y
© SKILLS: (Process Objectives)

10.0G81 - How to, remove and replace external seals, gaskets and lines.
10.082 - How to clean -and replace. .

RELATED TECHNICAL INFORMATION:

- See manufacturer's specifications.
- See parts ideatification iminual.
- Know purpose and operaticr of compoaents. ‘

REQUIRED INSTRUCTIONAL TIME: 10.08, 8 hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs task in flat rate + 20% time.

Seals, gaskets and lines operate properly with no leaks.
Demonstrates knowledge of proper use of required special tools.
Demonstrates knowledge of cleaning tools.

Shop safety observed.
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BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair
' ) {cont'd.)
¥

TASK NUMBER: 10.09 TITLE: Inspect and Remove and Replace Converter.
AN
INSTRUCTIONAL OBJECTIVE - 10.09: How to Inspect and Remove and Replace Converter.

SKILLS: (Process Objectives)

10.091 - How to femove transmission converter.
10.092 - How to inspect and replace converter.

RELATED TECHNICAL INFORMATION:
- See manufacturer's specifications.

- See parts identification manual.
- Know the<ry and operation of component.

REQUIRED INSTRUCTIONAL TIME: 10.09, 12 hours.

REQUIRED PERFORMANCE STANDARDS:
- Performs task in flat rate + 20% time.

- Demonstrates knowledge of proper inspection procedures.
~ Demonstrates knowledge of components: and shop safety.
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BLOCK OR DIVISION NUMBER: 10.0  TITLE: Automatic Transmissions Maintenance & Repair
(cont'd

CTASK NUMBER: _ 10.10  TITLE: Inspect and Repair Front Pump and Components.

INSTRUCTIONAL OBJECTIVE - 10.10: _How to Inspect and Repair Front Pump and Components.
SKILLS: (Prxoress Objectives)

10.101 - How ‘to remove front pump.
-10.102 - How to inspect and repair front ‘pump.

o

RE‘&\TBD TECHNICAL INFORMATION:

- See manufactucrer's specificatiuns.

~ See parts identification.manual.

- ¥now operation of.component.
REQUIRED INSTRUCTIONAL TIME: 10.10, 12 hours.
REQUTRED PERFORMANCE STANDARDS:

- Performs task in flat rate + 20% time.

- Demcnstrates knowledge of unit repairs and inspections to manufacturer's

specifications.
- Shop safety is observed.
oh =
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BLOCK OR DIVISTON NUMBER: 10.0 TITLE: _Automatic Transmissions Maintenance & Repair
- . (cont'd.)
TASK NUMBER: 10,11 TITLE: Make. Internal Repairs and Adjustments on Automatic
‘ ' Transmissions. '

INSTRUCTIONAL OBJECTIVE - 10.11: _How to Make fnternal Repairs and Adjustmants on Auto-
o matic Transmissions.

SKILLS: (Procouss Objectives)

10.111 < How to make internal repairs and adjustments on automatic transmissions.

RELATZD TECHNICAL INFORMATION: ‘

- See manufacturer's specifications.
- See parts identification manual.
- Know operation of transmission.

/
REQUIRED INSTRUCTIONAL TIME: 10.11, 10 _ hours.

REQUIRED PERFORMANCE STANDARDS:

- Performs task in flat rate + 20% time.

- Demonstrates knowledge of repairs and adjustments on automatic transmission to
manufacturer's specifications. -

- Shop safety is observed.




e

BLOCK OR DIVISION NUMBER: 10.0 TITLE: Automatic Transmissions Maintenance & Repair

(cont's

TASK NUMBER: 10.12 TITLE: Perform Operational Automatic Transmission inspections.

» ’ .
INSTRUCTIONAL OBJECTIVE - 10.12: _How to Perform Operational Automatic Transmission

Inspections.
_Insp:

SKILLS: (Process Objectives)

10.121 - How to perform operational automatic transmission inspections.

RELATED TECHNICAL INFORMATION:

- See manufacturer's specifications.

- See parts identification manual.
- Know theory and operation of automatic transm1551on.

REQUIRED INSTRUCTIONAL TIME: 10.12, __4 _ hours.

REQUIRED PERFORMANCE STANDARDS:

- Demonstrates knowledge of automatic transmission inspection procedures.
- Shop safety is observed.

o
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BLOCK O DIVISTON MUMBLIR: 10.0 ° TITLE: Automatic Transmissions Maintenance & Repair
(cont'd.)
TASK NUMBER: 10,13  TITLE: Rebuild Automatic Tra.,smissions.

'

INSTRUCTIONAL OBJECTIVE — 10.13: How to Rebuild Automatic Transmissions.

SKILLS: (Proncess Objectives)

1 low to reobmild automatic trapsmisgions.
37 - liow to uso special transmission tools and eqULPment

—

10.
10.

RELATENY Tr7 i iecal, IHrORMATION:

- See matutacturar's spe [ fications.
- See parts identification manual.
- Know theory and ororation.

- Shop safatv.

REQUIRED L1 TRUCTIONAL PTMA:  10.13, 75 hours,

REQUIRED PIRFORMANCEF STANDARDS: -

- Knowledge of automatic transmissions.
~ Flat rate + 20%.

- Shop safety.

- Knowledqge of special tools.

- Unit works properly with no leaks.

O
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AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER: 10.0 TITLE: - Automatic Transmission

L4

Seal removers - sliding hammer type

Seal drivers

Hydraulic press with bearing collars

Pinion flange holder |

Universal joint removal and installation tool

Pinion. angle gauge

Clutch alignment tool

Shift linkage grommet tool

Manual transmission output shaft bearing removal and installation tool
Automatic transmission band adjuster wrench and adapters
Automatic transmission band adjuster

Wrench and spacer (intermediate bands FMX)

Automatic transmission clutch spring compressor tool
Torque cenverter cleaner & oil line cleaner

Transmission 7jack

Hand vacuum tester (replaces vacuum pump on distributor machine)
Parts washer

Converter leak checking tool

Converter Checixing Tools

Dial indicator and support brackets

Air nozzle with rubber tip

Inch pound torque wrench

Special tools for particular transmission being serviced

31
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BLOCK OR DLIVISLON MUMBER: 10.0 TITLE: Aulomatic Transmission Maintcnance and Repeair

{(Automatic Transmission 'undamentals)

Related Technical Information. Multiple Choice - civele the correct answer.

1. The selector levors for most automatic transmissions have:

d- four
Ire five
C. osLX

d.  sceven partitions

2. The sclector-lover position in which there is no power flow through the trans-
mission, but the locking offoct is off, is:

da. B
b. D
¢. | )
. IR

3. The typical planstary gearset consists of planet pinions, a ring or internal gear,

and:

(. o sun 1;](.“1]:'
b. pinions

c. clutch N
d. brake band

4. The three actions of ‘the planetary gears in an automatic transmission are to pro-
vide reverse, direct drive, and:

a. high gear
b. gear reduction
c. gear'increase

5. The two ﬁontrol mechanisms used with a planetary gear system are:
|
1

a. valve and pump’
bh. torque converter and sun gear
¢c. bands and clutches

6. The brakel!band is actuated by a:
! R
A, Servo| o .
. clutech piston
c. manual valve

|
|

7. The ring-#haped rart in the clutch which puts the pressure on the clutch disks
is called ‘the:

a. spring
b. piston
c. ring gear

8. The two controlling factors that cooper:' to produce gear shifting are:

. . !
a. hydraulic pressure and governor pressure :

b, car speed and governor pressure
c. throttle opening and car spz=ed

ERIC
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BLOCK OR DIVISION iwUMBER: 10.0 TITLE: Automatic Transmission Maintenance and Repair
(Automatic Transmission Fundamentals) (cont'd.)

9. The bellows in the modulator valve is actuated by:

a. 1intake-manifold vacuum
‘b. car speed
c. engine speed

10. The valve which is controlled by linkage to the selector lever is called the:
a. shift valve

b. manual valve
c. shift control valve

TEST ANSWERS:

. . . .

OWVW®IOoO U W+
e a0 QD0 00

=

Performance Standards: 80% correct responses required when five or more of
above test items are used.




TEST LTEMS

BLOCK OR DIVIS{ON NUMBER: 10.0 TITLE: __Automatic Transmission Maintenance and Repair

TASK

10.011

10.012

10.013

10.02
10,03

10.04

10.05

10.06

10.07

10.08

10.09

O

ERIC

Aruitoxt provided by Eic:

The student will adjust floor shift Tinkage per manufacturer's specifi-
cations to satisfaction of the instructor in flat rate plus 20%7.

The student will adjust linkape from steering column to automatic trars-
mission per manufacturer's specifications to satisfaction of instructor

in flat rate plus 20%7.

1

. The student will adjust linkage from engine to automatic transmission

per manufacturer's specifications to satisfaction of instructor in flat
rate plus 20%.

" The student will demonstrate knowledge how to clean and visually inspect

transmission to satisfaction of instructor in flat rate plus 207%.

The student will diagnose, replace or a 'just modulator per manufacturer's
specifications to satisfaction of instructor in flat rate plus 20%.

The student will service filter and check transmission cooling system per
manufacturer's specifications to satisfaction of instructor in flat rate
plus 207%.

The student will replace or adjust neutral switch per manufacturer's speci-
fications to satisfaction of instructor in flat rate plus 20%.

The student will make external adjustment of tands on automatic transmissions
per manufacturer's specifications to satisfaction of instructor in flat rate

plus 20%.

The student will demonstrate knowledge of proper way to remove and in-
stall automatic transmission to satisfaction of instructor.

The student will remove and replace external scals, gaskets and lines on
automatic transmission per manufacturer's specifications to satisfaction

of instructor in flat rate plus 20%.

The student will inspect and remove and replace converter per manufactur-
ers specifications to satisfaction of instructor in flat rate plus 207%.
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I"

10.10

10.11

10.12

10.13

ERIC

Aruitoxt provided by Eic:

The student will inspect and repaiv front pump components por manu-
facturer's specifications to satisfaction of instructor in flat rate
plus 20%.

The student will make internal repalirs and adjustments on automatic
transmission per manufacturer's specifications to satisfaction of
instructor in flat rate plus 20%.

The student will demonstrate the knowledge of how to perform opera-
tional automatic transmission inspection to satisfaction of instructor.

The student will rebuild an automatic transmission per manufacturer's
specifications to satisfaction of instructor in flat rate plus 20%.

Note 1: Job qualification performance standard - student can meet
performance standards for 80%. Suceessful completion of
this block (10.0) plus 0.0 and 7.0 result in qualification
as an Automatic Transmission Technician (Light Repair).

Note 2: Test item performance evaluation shculd also consider se-
lection of proper tools, materials, and ‘equipment for as-
signed task and observance of safety precautions.



BLOCK OR DIVISION NUMBER: 10.0 TITLE:: Automatkg’?tygilhn:nNIDhﬁrdpnqnce and Repair
__(hrysler Torqueflite)

Related Technical fuformation. Multiple Choice ~ cirele the correct answer.
1. Counting all the active control members in the transmission, including the clutches
and bands, we find that there are:

a. four
b. five
c. S1X
2. The compound planctary gear system has two sels of planctuy piniong, two internal or

ring gecars, and:

a. threec sun gears
b. two sun gears
C. one sun gear

3. The front clutch is connected by a driving shell to the:

a. output shaft
b. rear ring gear
C. sun gear

4. In D range on brueakaway in first gear, the overrun clutch holds and the:

a. front clutch is engaged
b. rear clutch 1s engaged
c. kickdown band is applied

5. In D range in seccnd gear, the overrun clutch overruns, the rcar clutch is engaged,
and the: '

a. front clutch is oengaged
b. rear band is applied
c. front band is applied

6. In direct drive, the overrun clutch overruns, poth clutches arce cngaged, and:

a. the front band is applied
b. the rear band is applied
c. Dboth bands are released

7. 1In second range, second gear, the overrun clutch overruns, the kickdown or front band
is applied, and the: ' ) B

a. rear clutch is engaged

b. rear band is applied ' ' <

c. front clutch is engaged

1.

8. In low range, low gear, the rear band is applied and the:

«

a. -front clutch is engaged
. front band is applied’
c. -rear clutch is engdged

e}

Q ‘ SESEE
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BLOCK OR DIVISTON HUMBER: 10,0 TITLE: _Automat. Lc Transm i; ioian Maintenanoe Lxlifﬂ_ e -

9.

10.

11,

12.

13.

14.

15.

1GC.

17.

ERI!

(Chrysley torqueflite)  (cont'a.)

In roverse, Lbhe rearv band 1s applicd and the:

a.  rear clutet is engaged
b. front clutch 15 engaged
c. front band is applied

and
The sun gear is locked in a stationary position by:
o i
a. fromt-cluteh engagenent
b, front-band application
c. rear-band application

Three diagnostic tests are to be made on the Torqueflite: oil pressure, stall, and:

a. hydraulic contuyold
b, shift point
c. air pressure

To check the performance of the torque-converter stator clutch and the transmission
clutchryg, give the transmission the:

a, pressuroe.test
b, air-pressure test
c. stall test

Stall speed mora than 200 rpm above specifications indicates:

a. poorly taned engine
b. clutch :lippaqge
¢. band glippage

Stall speid 250 to 300 rpm below specificatiens indicates:
a. torque-converter clutch slippage

b. transmission clutch slippage

c. brake-band slippage

Rear~servo apply pressure, as compared with line pressure in D, should be:

a. higher
b. about the sane .
c. lower

The fluid pressure checks to be-made include line pressure, kickdown-servo release
pressure, lubrication pressure, and:

a. clutch release pressure
b. rear-servo apply pressure a
c. rear-servo -elease pressure

The two pressure adjustments that can be made are to line pressure and:
a. servo apply pressure
b, throttle pressurc

. 4
-~  clutch apply pressure ‘j:)f’
o’ by

Aruitoxt provided by Eic:



BLOCK OR LivInforl HUMBRIG: 10,0 T1TLE:  Automat ic Transmission Maintenance and Repair
(Chryslexr Torgqueflite)  (cont'd.)

‘

18. 1In the ar-presanre teosts, you check the actions ot the:

a.  servon o and clutchoes
o valves and pump
c. servos and linkages

19. In alhition fo the pressure adjustments, othev adjustments to be made include throttle-

rod iLink.age:

a.  gearsnitbét Lindtage and clutches
bo  throt ol openig and gearshift linkage
c. gearzhitt linkage and brake band

20. If clutches and servos work properly but shifting is incorvrect, the trouble is probably
in the:

a.  pump
b. wvalwe baody
c. lLinkauouo

21, To attach the converter to-the drive plate during installation of the transmission,
. turn the drive plate withe:

a. A WUOneh
b. the cranking motor

c.  the outpubt shaft

22, For normal socrvice in all but the hemi engine, the recommendation on oil changes is:

a. do not chanye oil
b. change overy 12,000 niles
c. change every 24,000 miles

23~ The purposi of the air-pressure tests is to find out whether or not the:
a. pressures are sufficient
b. clutches and servos work
. c.. linkages are adjusted
24. To remcve the governor, you first have to remove the:
a. valve body
b. extension housing

C. convertor

25. Drive and play is checked by moving the:

a. output shait in and out
b. torque converter back and forth
c. input =haft in and out N
o 323
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BLOCK OR DIVISEON NUMBRR: “lihiL‘_'PITLH: kiygimgqj}:ﬂjﬂlgmgfnlgn){&iulpguuncu and Repair

_{Chrysley worgqueflite) o (cont'd.)
TEST ANSWERS :
1. b
2., ¢ )
3.« .
4, b
5. «
6. «
7. a
8. ¢
9. b
10. b
11. c
12, «¢ -
13. b
14, a
15. a
le. L
17, a
18. <«
19. b
20. b
21. b
22.. a
23.
24. b
25. ¢

Performance Standards: 80% correct responses required when five or more test
items are used.




BLOCK (R DLVISION NUM3ER: 0.0  TITLE:Automatic Transmission Malntenance and Repalr
g T ol

T (Torque Converter)
Relate ! Technical Informatlon. Multiple Choice - circle the correct answer.

1. I a tiquid is put under pressure, it will:

de CUII]}))"U'A‘.‘S
b. 1not comproess 2
C. increase volunme

2. Since a liquid is incompressible, it can be used to transmit:

a.  motion and pressure )
b, rotation and speed
c¢. vacuun and heat

3. Which c¢lement creates reaction in a torque converter?

a. impeller
b. turbine
c. stator

4 Torque multiplication in a torque converter is greater at what speed?

a. low gpeed
b. cruisinpg speed
c. “high speed

5. Modern torque converters utiilza:

a. an engine-driven turbine
b. a fluid-driven turbine
C. A stator :
d. all of the above

e. none of the above

6. The purpose of the cup-shaped blades in a torque counverter is:

a. to drive the impeller
b. to cool the oil

¢, to smooth the oil

d.  to multiply torque

7. Another name used to describe a stator is:

a. turbine
b. impeller
C. reactor
d. housing

8. The purpose of the fluid coupling is to act as a:

a. synchronizing device
b. automatic gear changer
c. flexible power-transmitting coupling

O

ERIC

Aruitoxt provided by Eic:



Test Ttems (Con't)

9. The fluid coupling consists essentially of two:

a.
bh.
C.

_v d.

douphnuc:
vianed members
puide rinpgs
drivine shafty

10. In the fluid coupling, oil passes Urom the driving member to the:

a.
bh.
C.
d.
11. The
a.
b.
12.  The

are

a.
h.

d.

¢

. o
coupling
Ville s '
driven member
frear ,

purpose of the guide ring in the fluld coupling is to reduce oil:

movenent between menbers
turbulence
Level din coupling

Eluid coupling has maximm efficicncy when the driving and driven members
turning:

at high specd

at low speed

at different speeds

at about the same speed

Performance Standards: 807 corrcet responses required when five or more above

O

ERIC

Aruitoxt provided by Eic:

test items are used.



ARTICULATION RESEARCH PROJECT

Instructional Guide

B

PROGRAM: Automotive Mechanics (DCC v-03)
(DPTI - High Schools - N/A)

COURSE : Automotive Flectrical Systems Maintenance and Repair (Block 11.0)

COURSE, DESCRIPTION: Department of Public instruction - Currently covered in'part in
‘ T & T No. 7403 - Automotive Engine Tune-up III and '
T & I No. 7393 - Automotive Mechanics 1l1

" . Department of Communitv Colleqges - Currently part of
AUT 1102 - Fngine Electrical and Fuel Systems and
PMF 1202 - Auto Flectrical and Electronic Systems

INSTRUCTIONAL CONTACT HOUWRS: High Schools: 125:(Includes Engine Electrical
System and running lights only.)
4 Comm. Coll./Tech. Inst.: 231%*
(*NOTE: Additional instructional time provided
N ’ in Block 12.0 - Automotive Servicing.)

’

INSTRUCTIONAL OBJECTIVES:
S

High Schools: To provide the learner with' the necessary occupational instruction
and opportunity for practical applicatioh to develop the skills and knowledge
necessary to qualify the learner to lnspect maintain, repair, or replace only
the automotive engine electrical system, the battery, and replace bulbs and fuses
of the light system. (NOTE: The instructional objectives of this block for the
high schools is limited by the time available and the extreme complexity of much
of the subject matter.) This instruction is used primarily in conjunction with
Block 8.0. .

Comm. Coll. /Tech., Inst.: To provide the learner with the necessary occupational
instruction and opportunity for practical appllcatlon to develc) the skills and
related technical knowledge necessary to qualifv the learner to inspect, maintain,
repair, or replace all components of the automotive electrical system.

QUALIFICATIONS NR JOB SKILLS GAINED:

High Schools: Successful completion of that portion of the block of instruction
conducted in the high schools does not provide a qualification recognized by the
industry in the electrical system. The learner is qualified to work on the engine
# starting, charqan, and ignition system which is coupled with the instruction con-
ducted in Block 8.0 to qualify the successful learner as an Automotive Englne
_ Repair Technician.

Comm. CQll/,Tth Inst.: Successful completion of the total block of instruction
qualifies the learner to inspe~<t, maintain, repair, or replace all components of
~  the automotive electrical system. With validation of this qualification by per-

formance evaluation, using irdustry performance standards, the successful learner
is qualified as an Automotive Electrical-Systems Technician.

30
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PREREQUISITES:

. High Schools and poSt-secondary schools: Block 0.0 (Introduction to Automotive
Technology) or evidence of knowledge based ‘upon experience, verified by a demon-
strated performance evgluation.

A

' PERFORMANCE ,EVALUATION:

Test items for end of course evaluation .for job or advanced instruction qualifi-
cation are provided. These test items emphasize demonstrated performance, but
also include knowledge of related technical information. Test items arxe outline
in nature and require specific data to complete the situation or problem, relate
directly ‘to the 1nstruct10na1 objectlve, and are con51dered to be both valid and
reliable.. -

EQUIPMENT REQUIREMENTS: _ _ ~

-~
-

The general equipment list.is-attached to the last block of this program of
instruction. _ §pecial equipment and tobl requirements peculiar to this block
are attached. | - :

"
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ARTICULATION RESEARCH PROJECT
OCCUPATIONAL TASKS AND INSTRUCTIONAL REQUIREMENTS

Automotive

BLOCK OR DIVISION NUMBER: 11.0  TITLE: _ Automotive Electrical Systems
. Maintenance and Repair

TASK NUMBER: 11.01 TITLE: Clean, Gap, and Test Spark Plugs.
INSTRUCTIONAL OBJECTIVE - 11.01: How to Clean, Gap, and Test Spark Plugs.

SKILLS: (Process Objectives)

11.011 - How to clean, gap, and test spark plugs.

RELATED TECHNICAL INFORMATION:

- Use of spark plug equipment.
- Manufacturer's specifications-

REQUIRED INSTRUCTIONAL TIME: 11.01, 4 hours.

REQUIRED PERFORMANCE STANDARDS :

- Cleans, gaps, and tests spark plugs according to manufacturer's gpecifications,

-~ Flat rate + 207.
~ Uses 8 pack plug cleaning and testing equipment correctly and carefully with

speed and accuracy.
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BLOCK OR DIVISION NUMBER: 11.0 TITis:  _Automotive Electrical Systems

; : Maintenance and Repair

- TASK NUMBER: 11.02 TITLE: . _Replace Light Bulbs.

INSTRUCTIONAL OBJECTIVE - 11.02: How to Keplace Light Bulbs.

SKILLS: {Process Objectives)

11.021 - How to replace light bulbs.
11.022 - How to check light bulbs.

RELATED TECHNTCAL INFORMATION:
~ Manufacturer's specifications.
~ Types of light bulbs.

REZQUIRED INSTRUCTIONAL TiME: 11.02, - 3  hours.

REQUIRED PERFORMANCE STANDARDS:

- Removes and replaces light bulbs properly according to manufacturer's specificatio

- Flat rate + 20%,

- Checks light bulbs correctly and carefully.
- Uses proper type of bulbs,

_z..

{cont'd.).




BLOCK OR DIVISION NUMBER: 11.0 TITLE:

Maintenance and Repair

TASK NUMBER: _11.03 TITLE: _ Replace Flasher Units.

INSTRUCTIONAL OBJECTIVE - 11.03: How to Replace Flasher Units.

SKILLS: (Process Objectives)

11.031 - How to replace flasher units.
11.032 ~ How to check flasher units.

RELATED TECHNICAL INFORMATION:

- Manufacturer's specifications.
- Types of flasher units.

REQUIRED INSTRUCTIONAL TIME: 11.03, 1 hour.,

RECULRED PERFORMANCE ggANDARDS:

- Replaces flasher uhit properly according to manufacturer's specifications.
- TFiat rate + 20%,

-~ Checks flasher units correctly anhd uses proper type of flasher units.

331
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BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont'd.:
' Maintenance and Repair

Vest | Tnspect,

TASK NUMBER: 11.04 TITLE: Service or Replace Batterijes, Cables, and Battery
Boxes. e el
e RTS . fpf; _Z,/,f«/f
" INSTRUCTIONAL OBJECTIVE - 11.04: How to”Service or Replace Batteries, Cables,

and Battery Boxes.

SKILLS: (Process Objectives) ' ,

04\
{ 11.042 - How to service or replace batteries, cables, and battery boxes.

‘\\-II.OQZ - How to use special tools and equipment. _
- Al eq§ - Ekiu*U'ﬁ%4c1mJ\HSth'bOH?rH?S,CQth’Q bWHQNW bexe s,

RELATED TECHNICAL INFORMATION:

- Required special equipment and tools.
- Manufacturer's specifications.
- Special problems related -to battery acid.

REQUIRED INSTRUCTIONAL TIME: 11.04, 2 hours.

REGUIRED PERFORMANCE STANDARDS:

— Services and replaces batteries, cables, and battery hoxes according to
manufacturer's specifications.

- Flat rate + 20%.

- Uses special tools and equipmen. correctly and very carefully with speed
and accuracy.

'(7‘? ‘\‘{O,ﬂ,ws‘ b Hﬁ'\{l —&7/(5{»";16& T V\d Lr_) 9 V('( +[O|’) (1((_C),,‘d Lg{:( {U al;ljl'vf’?l-/q /P
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BLOCK OR DIVISION NUMBER: 11.0 . TITLE: Automotive Electrical Systems (cont'd.)
' ‘ Maintenance and Repair

‘TASK NUMBER: 11.05 TITLE: _Perform Operational Inspections of Lighting and
Electrical Systems.

INSTRUCTIONAL OBJECTIVE - 11.05: _How to Perform Operational Imspections of
: Lighting and Electrical Systems.

SKILLS: (Process Objectives) .

11.051 - How to perform operational inspections of lighting and electrical systems.
11.052 - How to use electrical test eqipment. '
11.053 ~ How to diagnose electrical circuits.

RELATED TECHNICAL INFORMATION:

- Required electrical test equipment.
- Manufacturer's specifications.
- Steps in diagnosis of electrical circuits.

REQUIRED INSTRUCTIONAL TIME: 11.05, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

—- Performs operational inspections of lighting and electrical gystems, according
‘ to manufacturer's specification.
- Diagncg$es electrical circuits using proper test equipment to obtain proper
operation, according to manufacturer's specification. '




BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont'd.)

Maintenance and Repair

TASK NUMBER: 11.06 TITLE: Remove and Replace Stop-Light Switch.

INSTRUCTIONAL OBJECTIVE - 11.06: How to Remove and Replace Stop-Light Switch.
SKILLS: (Process Objectives)

11.061 - How to remove and replace stop—light switch.

RELATED TECHNICAL INFCRMATION:

~— Manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME: 11.06, 2 hours.

¢

REQUIRED PERFORMANCE STANDARDS:

~ Removes and replaces stop light switch correctly, according to manufacturer's
specifications. ’

- Flat rate + 20%.

Lo
()
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BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems ‘zont'd
Maintenance and Repairs

~

TASK NUMBER: _ 11.07° TITLE:  Adjust Headlights.

INSTRUCTIONAL OBJECTIVE ~ 11.07: _How to Adjust Headlights.
SKILLS: (Process Objectives)

11.071 - How to adjust headlights,

RELATED TECHNICAL INFORMATION:.
‘ - Manufacturer's specifications.

- State regulations on headlights.

REQUIRED INSTRUCTIONAL TIME: 11.07, %  hours. .

REQUIRED PERrORMANCE STANDARDS:

- Adjusts headlights according to manufacturer's specifications, in-keeping with
state regulations on headlights.
- Flat rate + 20%.
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BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont'
Maintenance and Repair

TASK NUMBER: 11.08 TITLE: Adjust, Remuve, Repair, or Replace Back-Up
v_,Light; WAL CRES v - e e e e e e

INSTRUCTIONAL OBJECTIVE ~- 11.08: How to Adjust, Remove, Repair, or Replace Back=Up
' Light Switches.

SKILLS: (Process Objectives) . ' e

11.081 - How to adjust back-up light switch.
11.082 - How to remove and replace back-up light switch.

RELATED TECHNICAL INFORMATION:

- Manufacturer's specifications.
REQUIRED INSTRUCTIONAL TIME: 11.08, 4  hours.

REQUIRED PERFORMANCE STANDARDS:

- Adjusts, replaces or repairs back-up light switch, according to manufacturer's
specifications. :
- Flat rate + 20%.




BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems (cont'd.)

Maintenance and Repair

TASK NUMBER: 11.09 TITLE: Set Ignition Timing.

'INFfRUCTIONAL'OBJECvaﬁ - 11.09: How to Set Ignition Timing.

SKILLS:

11.
lL

(Process Objectives)

091 - How to set ignition timiqg.
09? - How to use timing light.

RELATED TECHNICAL INFORMATION:

- Manufacturer's specifications.
- Function of timing light.

REQUIRED INSTRUCTIONAL TIME: 11.09, 2 hours.

REQUIRED PERFURMANCE STANDARDS:

Sets ignition timing correctly, according to manufacturer's specifications.
Flat rate + 207%.

Uses timing light correctly with speed and accuracy.

Observes safety precautions.



BLOCK OR DIVISION NUMBER: _11.0 TITLE:

Maintenance and Repair

TASK NUMBER: 11.10 TITLE: Remove and Replace Generators or Alternators.

INSTRUCTIONAL OBJECTIVE - 11.10:

SKILLS: (Process Objectives)

11.101 - How to remove and‘replacq gengrators.
11.102 - How to use tension gauge. '
11.103 - How to remove and replace altarnators.

RELATED TECHNICAL INFORMATION:

- Manufacturer's specifications.
~ Furction of tension gauge.

-~ Elecerical generator theory.

- Operation of an alternator.

REQUIRED INSTRUCTIONAL TIME: 11.10, _ ®  nours.

REZQUIRED PERFORMANCE STANDARDS :

- Removes and replaces generators correctly, according to manufacturer's
specifications, )

- Flat rate + 20%.
- Uses proper steps in checking generators or alternators and belt tension.

‘

Automotive Electrical Systems {c >nt'd.

How to Remove and Replace Generators or Alternators
— e e e e e D,
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BLOCK’OR DIVISION NUMBER: . 11.0  TITLE: _Automotive Electrical Systems (ccat'd.)
'Maintenance and Repair

TASK NUMBER: 11.}1 TITLE: Remove and Replace Starters.
INSTRUCTIONAL ORJECTIVE - 1l1.1ll: How to Remove and Replace Starters.

SKILLS: {(Process Objectives)

11.111 - How to remove and replace staygters.

RELATED TECHNICAL INFORMATION:

- Manufacturer's specifications.
REQUIRED 'INSTRUCTIONAL TIME: 11.11, 3 hours.

REQUIRED PERFORMANCE STANDARDS:

1

~ Removes and rep.. irters correctly according to manufacturer's specifications.

5
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BLOCK OR DIVISION NUMBER: 11.0°  TITLE: Automotive Electrical Systems
’ . " ___Maintenance and Repair

TASK NUMBER: #11.12 ~ TITLE: _Repair Starters and Solenoids.

INSTRUCTIONAL OBJECTIVE - 11.12: How to Repair Starters and Solenoids.

SKILL.S: (Process Objectives)

. : {
- 11.121 - How to repair starters.

11.122 - How to use special tools and equipment.
I1.123 - How to repair solenoids.

* RELATFD THCHNICAL INFORMATION:

- Manufacturer's specifications.

- Required special tools and equipment.
- Zlectric motor cperation.

- Solenoid purpose and construction.

REQUIRED INSTRUCTIONAL TIME: 11.12, 8 hours.

.RED PERFURMANCE STANDARDS :

’

-12-

“cont'd.)

— Repairs starters and solenoids using special tools and equipment properly

according to manufacturer's specifications.
- Flat rate + 20%.

3w
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BLOCK OR DIVISTON NUMBER: 11.0 TITLE: __ Automotive Electrical Systems  (cont'd.)
T Maintenance and Repair
TASK NUMBER: 11.13 TITLE: Repair Generators ér Alternators.

INSTRUCTIONAL OBJECTIVE - 11.13: How to Repair Generators or’Alternators.

SKILIS: (Process Objectives)
11,131 - Hov ro repair generators.
11.732 - How to use special tools and equipment. . o
11.133"- How to repair alternators.
11.134 - How to use special tools and equipment. &

-~

ERLATED TECHNICAL INFORMATION:

~ Manufacturer's specifications. A
~ Required special equipment and tools. ‘ .

REQUIRED INSTRUGTIONAL TIME: 11.13, 13 hours.

REQUIRLD PERFORMANCE STANDARDS:

~ Repailrs generatnrs or alternators, u51ng proper tools and equipment, accerding
to manufacturer's specifications.

- Flat rate + 20%.
~ lUses knowledye of automotive generator sy tzi theory to obtain speed and

accuracv
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BILOCK GR DIVISTON NUMBER: 11.0 TITLE: E_gutomotive Electrical Systems (cont'd.
| Maintenance and Repair

TASK NIMBER: 11,14  TITLE: Repair or Remove and Replace Charging System
Regulator:. .

INSTRUCTIONAL OBJECTIVE - 11.14: How to Repair or Remove and Replece Charging
System Regulators.
SKLILI S (Process Objectives)
11,131 = How to remove and replacF chayging system regulators.

EULANTEDR TECHNICAL I'MNBORMATION:

- Manufacturer's specifications,
- Operation and purpose of regulator.

LAQUIRFD INSTRUCTIONAL TIME:  11.14, 2 hours.

REQUIRYI: PERFORMANCE STANDARDS:

— #emoves and replaces charging system regulators properly according to manu-
facturer's specifications.

~ Flat rate + 20%.
- Has and uses operational knowledge of charging system.

bt
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BLOCK OR DIVISION NUMBER: 11.0 TITLE: Automotive Electrical Systems

Maintenance and Repair

(cor.t'd.)

TASK NUMBER:  11.15 TITLE: Analyze Malfunctions in the Cranking System.

INSTRUCTIONAL OBJECTIVE - 11.15: How to Analyze Malfunctions in the Cranking System.

SKTLLS:  (Process Objectives)

11.151 - How to analyze malfunctipns 1p the craucing system.
'1.152 - How to use starter batteyy tegter.

RELATED TUuCHNICAL INFORMATION:

- manufacturer's specifications.
-~ Function of starter battery.

REQUIRED INSTRUCTIONAL TIME: 11.15, 8 hours.

REQUIRED PERFORMANCE STANDARDS :

- Anclyzes malfunctions in the cranking system ccrrectl = according o
wanufacturer's specifications,

Uses prover battery testing equipment correctly f-r testing cranking
svstem. |
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ERIC

Aruitoxt provided by Eic:

~16-

BLOue OR DEVISTON NUMBER:  11.0  TTTLE: Automotive Flectrical Systems (cont'c
Maintenance and Repair
TAsic %0 11,16 TITLE: Remove, Repair, Replace and Adjust Distributor.

IR

R AT ONAL QBIZCTIVE - 11.16: How to Remove, Repair, Replace and Adjius't
; ' Distributor.

SKILLGY  {(¥rocess Obiectives)

tioddl - How to vemove and replace distributor.
t1.102 - How to repair distributors.
tio16% - liow to use distributor tester.

AT e

S THCHNICAL INVORMATION:

sanufeuoturer's specifications.
‘anction of distributor tester.

MEGUL LT INSTRUCTIONAL TIME: 11,16, 8  hours.

RLGUTREL PARTORMANCE STANDARDS :

- Removes, repairs, replaces, or adjusts distributor correctly, according to
manufacrurer's specifications.
- Flat rate + 207%.
- Uses distributor testi g equipment to insure correct operation.
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G iRED

DIVTSTON NUMBER

11.0

MLiie

TiTLE:

Automotive Elcctrical Systems

Maintenance and Repair

Remove and Replace Turn Signal Switches.

TONATL o YECTIVE - L1017

-17-

(cont'd.)

How to Remove and Replace Turn Signal Switches.

(Process Objectives)

FEOES TOANL INFORMATTON:

cravocinre's specifications.

THSTRUCTIONAL TIME:  11.17,

STANDARDS :

CUREURMANCE

6

= ilow Lo remove and replace turn signal switches.

hours.

- Removes and veplaces turn signal switches correccly according to manu“acturer's

ERIC

Aruitoxt provided by Eic:

arociMications.,
Talie 2070,
Tees vvtoner tosoing

techniques to insure correct operation.
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-18-

el TR Pl TITLE:  Automotive Flectrical Systems  (cont'd.)

_Maintenance and Repair

PLow i Remove and Repair Windshield Wiper Mechanisms
or Controls.

TS OB RCTIVE - TL. 18 How to Remove and Repair Windshield Wiper

Mechanigms or Controls.

VI s o e iven)

cemeve and replace windshield wiper motors and switches.
sow v repair windshield wiper motors.

AL T RN LON

]

- otnnlaor o o Tw specifications.,

it aoagnoesis of electrical circuits.

e sl for parts ddentification.

s RO ONAL TIME:T 11,18, 6 hours.

EDPORMANCE STALOARDS @

= Rorwves aad repalrs windshield wiper mechanisms or controls according to

monefanturer's specifications.

[

- Use
masy

ERIC

Aruitoxt provided by Eic:

Y
E B [V

' or

rate ok 2070, '

Goproper steps da the diagnosis of electrical circuits and uses parts

il £ oo rrect components identification.
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Aruitoxt provided by Eic:

MRS O TITLE: Automotive Electrical Systems

Maintenance and Repair

b T Remove and Replace Fuse Block Assembly.

~-19-

(cont'd.)

How to Remove and Replace Fuse Block Assembly.

s Obiectivas)

»

tooremove and replace fuse block assembly.

AECTNTCRMAT LON

racturer Y wpecifications .

5 vl dor paves ddentification.
i Luses,

NSO STONAL TIME . 11.19, ,2 hours.

CERORMANCE STANDARDS @

v ool oreplaces fuse block assembly correctly according to manufacturer's

C
+ o207,

[

IR

fuses and parts manual for correct identification.
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Aruitoxt provided by Eic:
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v e

L0 T

_Automotive Blectrical Systems

_Maintenance and Repair

-20~-

(cont'd.)

Lo Remove and Replace Chassis and Undex-Hood Wiring.

1L.20: How to Remove and Replace Chassis and Under-Hood

Wiring.

e AN Jecliven)

LB T INFORMATLION

Ki

geTactarer’ s specifications.
Savts manaal for parts

identification.

Loovernove and replace wirfng harness.
ow Lo o diangnose electrical ciycuits.

=soin the Jdiagnosis of electrical circuits.

IR ITNATRVCCTIONAL T

1

L4
i

11,20,

PHITORNANCE STAYUARDS ;

srecd Tl oL ions,
Troarovate o= 207,
Unes proper steps in
manual for circuitry

25

hours.

creves and replaces chassis and underhood wiring, according to manufacturer's

the diagnosis of electrical circuits and refers to parts
component identification.

[l
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BLOCK OR DIVISION NUMBER: _11.0 TLITLE: Automotive Electrical Systems (cont'd.)
Maintenance and Repair

TASK NUMRBER : _11.21 TITLE: Test and Re-Wire Dash Units.

INSTRUCTIONAL OBJECTIVE - 11.21: How to Test and Re-Wire Dash Units.

SKILLS: (Process Objectives)

11.211 - How to test dashbqard units.
11.212 - How to re-wire dash unita.

- RELATED TECHNICAL INFORMATION:

- Steps in the diagnosis of electrical circuits.
- Parts manual for parts identification.
- Manufacturer's specifications.

REQUIRED INSTRUCTIONAL TIME : 11.21, 8 hours.

REQUIRED . ..k URMANCE STANDARDS :

- Tests and rewires dash units properly according to manufacturer's specification.

- Flat rate + 20%.
- Uses proper steps in the diagnosis of electrical circuits and uses parts manual

for circuitry component identification.

319
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BLOCK OR PIVISION NUMBER: _ 11.0 TITLE: _Automotive Electrical Systems  (cont'd.)
Maintenance and Repair
TASK NUMBKR: _ 11.22  TITLE: Test and Repair Automatic Alarm Systems of Safety
Items.

INSTRUCTIONAL OBJECTIVE - 11.22: How to Test and Repair Automatit Alarm Systems
of Safety Items.

SKILLS: (Process Objectives)

11.221 - How to test and repair automatic alarm systems of safety items.

REELATED TECHNICAL INFORMATION:

- Manufacturer's specifications.

- Parts identification.
- Steps in the diagnosis and repair of electrical circuits.

REQUIRED INSTRUCTIONAL TIME: 11.22, 4 hours.
- !

REQUIRED PERFORMANCE STANDARDS:

-~ Tests and repairs automatic alarm system of safety items according to manufacturer's
specifications.

- Flat rate + 207%. :

- Uses proper steps in the diagnosis and repair of electrical circuits and uses parts

manual for circuitry identification.
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BLOCK OR DIVLISION NUMBER: 11.0 TITLE: _ Automotive Electrical Systems (cont'd.)
Maintenance and Repailr.

TASK NUMBER: ~_11.23 = TITLE: _Test and Repair Cruise Control Units. |

INSTRUCTLONAL OBJECTIVE - 11.23: How to Test and Repair Cruise Control Units.
SKILLS: (Process Objectives)

11.231 - How to test and repair cruise control units.
11.232 - low to usc special electrical equipment.

RELATED TECHNICAL INFORMATION:

- Manufacturer's specifications.

- Parts manual.

~- Requirements to test electrical components and circuits.
Required special electrical equipment.

i

REQUIRED INSTRUCTIONAL TIME: 11.23, 5 hours.

REQUIRED PERFORMANCE STANDARDS:

Tests and repairs cruise control units properly according to manufacturer's

specifications.

Flat rate + 20%, .

» - Uses ~roper testing equipment and parts manual for identification of parts.
- Uses correct steps, in proper sequence, in performing electrical checks.

e
v

o
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o
BLOCK OF DIVISTON NUMBER: 11.0  TITLE: __ Automotive Flectrical Systems (2 wt'd.)
Maintenance and Repair
TASK NUMBER: 11,24  TITLE: Evaluate Alternator, Generator and Regulator Output.

INSTRUCTIONAL OBJECTIVE - 11.24: How to Evaluate Alternator, Generator and
Regulator Output.

SKILLS: (Process Objectives)

11.241 - How to evaluate alternator, ggnerator and vegulator ocutput.
11.242 - How to use special electrical test equipment.
A

RELATED TFCHNICAL INFORMATION:

~ Manutfacturer's specifications.
- Know steps in test of electrical components.
- Required special electrical test instrument: |

REQUIRED INSTRUCTIONAL TIME: 11.24, 10 hours.

REQUIRED PERFORMANCE STANDARDS:

- Ivaluates alternator, generator and regulator output according to manufacturer's
specifications.

- Flat rate + 20%,

- Uses required special testing equipment accurately.

- llses proper steps, in correct sequence, in performing electrical checks.

-
-

(OF
{
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BLOUVK OR DIVISTON NUMBER:  11.0  TITLE:  Automotive Blcctrical Systems  (coot'd.)

Maintenance and Repair
TADK NUMBER: AhﬁLyL{iLw' TITLE: _Analyze or Adjust Engine Performance Using
Enpine Analyzer.

INSTRUCTTIONAL OBRJECTIVE - 11,251: How to Analyze or Adjust Engine Performance

Using Engine Analyzer.

SKILLS: (Process Objectives)

11.2511 - How to analyze or adjust engjne performance using engine analyzer.
11.2512 - How to use engine analyzer.

11,2513 - How to use special tools. !

" RELATED TECHNICAL INFORMATION:

- Manufacturer's specifications.
= Punction of the engine analyzer.
- Required hand tools.

REQUIRUD INSTRUCTIONAL TIME: 11.251, 30 hours.

REQUILED PERFORMANCE STANDARDS :

Analyzes and adjusts enpgine performance, using engine analyzer properly,
according to manufacturer's specifications.
- Flat rate + 20Z.

Uses necessary tools and takes correct steps, in proper sequence, in using
engine analyzer to insure proper -engine operation.

-




SLOCEOR DIVISTON NUMBYR: 11,0 TLTLE: SAutomotive Electrical Systems  (cont'd.)
Maintenance and Repair

TASE NUMBER: 252 TITLE: luspect and Test Secondary Circult Leads, Plug -
: Wires, Distributor Cap, and Rotor. '

INSLRUCTIONAL OBJECTIVE - 11.252: How to Inspect and Test Secondary Circuit Leads,

_Plug Wires, Distrlbutor Cap, and Rotor.

SKITLNt (Process Objectives)
PL.2521 - How to inspect and test secondary circuit leads, plug wires,
distributor cap, and rotor.
L2522 - How to use required electrical test instrument.

RELATUD TECHNICAL INFORMATION:

- Manufacturer's specifications.
= Required electrical test instruments

REQUIRED INSTRUCTTONAL TIME: 11.252, 10  phours.

REQUJRED PERFORMANCE STANDARDS :

- spects and tests secondary circuit leads, plug wires, distributor cap, and
rotor nroperly according to manufacturer's specifications.

- Uses required electrical test equipment ~nd takes necessary steps In correct

wequence in checking procedure. ‘ -~

2
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BLOGK: OR DIVISION NUMBER : LR 1O Y S RN O CAutomot fve llectrical Systems  (cont'd,)
: Maintenance and Repair

| Switch, Resistor,
Wiring, Coll, Points, and Comdenser of the Primary
Circuit,

TASK NUMBER: L1253 0 TITLE: Inspect and Repair Tenition

INSTRUCTTONAL OBJECTIVE - 11.253:  How to Inspect and Repnir Igni}jgg{Swltéh, Resistor,
’ Wiring, Coil, Points, and Condenser of the Primary

Cirvcuie.

SKILLG:  (Process Objoctives)

11.2531 - How to inspect and repaixy ignition switch, resistor, wiring, coil,
points, and condenser of the primary circuit.
L1.2532 - How to use special tools and electrical test equipment.

RELATED TECHNICAL INFORMATTON:

—- Manufacturer's specifications.

- Required special electrical test equipment.
- Required hand tools.

- Pavts manual for parts id-r-tification. -

REQUIRED INSTRUCTIONAL TIME: 11.253, 10 hours.

REQUIRED PERFORMANCE STANDARDS :

- Inspects and repairs’ ignition” switch, resistor, wiring, coil, pnoints and con-
denser of the primary circuit properly according to manufactuger s specifica-
tions. ' )

-~ Flat rate + /0%,

= Uses proper tools and electrical test equipment.

- Takes necessary steps, in proper sequence, in testing procedure.

%
O]
@
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BLOCK OR DIViu.oN NUMBER: 11.0 TITLE: _Automotive Electrical Systems ! ont'd.)
Maintenance and Repair :

TASK NUMBER : 11.254 TITLE: Locate and Repair Shorts and Open Circuits

-

in Wiring,

INSTRUCTTONAL OBJECTIVE - 11.254: How to lLocate and Repair Shorts and Open
C}rcuits in Wiring.

SKILLS: (Process Objectives)

11,2541 - How to locate and repair shoyts and open circuits in wiring.

RELATED THCHNICAL INFORMATION:

- Steps in testing electrical components and circuits.

~ Parts Manual,
- tanufacturer’s specifications.

PEQUI®ED INSTRUCTIONAL TIME: 11.254, 10  hours.

REQUIRED PEKFORMANCE STANDARDS:

+ and repairs shorts and open circuits in wiring according to manufacturer's

1. cations,
3 rice + 207,
© &= :cessary steps, in proper sequence, in testing electrical components and
lren os,

¥,

o
Sy
p




- 29 -
BLOCK OR DIVISION NUMBER: 11.0 TITLE: .Automotive Electrical Systems,

" Maintenance and Repair.
TASK NUMBER: 11.255 TITI£: Test, Service, Repalr or Replace Couponents of

Electronic Ignition.

INST CTIONAL OBJECTIVE - 11.255:How to Test, Servicez, Repair or Replace Compo-
nents of Electronif Ignition.

SKILLS: (Process Objectives)

How to: |

11.2551 - Test electronic igniticns.

11.2552 - Service electronic ignitions.

11.2553 - Repair electronic ignitions.

11.2554 - Remove and replace electronic ignitions.

RELATED TECHNICAL INFORMATION:

Operation of electronic ignitions
~ Service meanuals.

- Diagnostic p*ocedures
Manufacturer's specifications. f

)

SUGGESTED INSTRUCTIONAL TIME: 11.2 SSL 4  hours.

|
REQUIRED PERFORMANCE STANDARQ&? l
|
- Knows operation principles of electronic ignition.
- Can perform tests according to service manual.
- Performs service replacement or qepalr according to manufacturer's
specifications. \ :
- Performs task in Flat Rate plus. 20/ time.

[,
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\

BLOCK OR DIVISION NUMBER: 11.0 TITLE: _Automotive Electrical Systems (cont'd.)

Maintenance and Repair

TASK NUMBER: 11.26 TITLE: Pexfoym Complete Engine Tune-Up.

INSTRUCTIONAL OBJECTIVE - 11.26: How to Do a Complete Engine Tune-Up.

SKILLS: ({(Process Objectives)

11.26] - How to do a complete engine tune-up.
11.262 - How to use special electrical test equipment.

RELATED TECHNICAL INFORMATION:

-~ Manufacturer's specifications.

- Parts manual.

Required special electrical equipment.
Required hand tools. '

REQUIRED INSTRUCTIONAL TIME: 11.26, 50 hovrs.

—

REQUIRED PERFORMANCE STANDARDS:

—~ Comp.etes engine tune-up to vehicle standards according to manufacturer's
specifications.

- Flat rate + 20%.

~ Uses required svecial equipment and hand tools and takes necessary precau-
tions in engine tunr~-up procedure to insure proper engine operation.

- Uses parts manual .ovr correct parts identification.

(W
O
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AUTOMOTIVE TECHNOLOGY

Special Tools and Equipment

BLOCK OR DIVISION NUMBER: _11.0 TITLE: Electrical Systems Maintenance and Repair

Soldering gun

Self powered test lite

Non powered test lite

Voltmeter

Wire stripper and crimping tool

Wire cutter

Fuse extractor

Bulb extractor

Electrical system tester

Ammeter (Battery - Alternator - .2gulator - Starting Circuit Tester)
Ohmmeter (Wide Range)

Fuel gauge system tester

Distributor test machine

Infra-red emission analyzerxr

Timing light

Battery charger

Hand operated vacuum tester
Crarkcase ventilation tecster
Hydrometer - battery

Comprassion gauge set

Fuel pump pressure and vacuun tester
Engine analyzer

Dwell meter and tachometer

Charging system, battery and starter tester
Engine/electrical system analyzer
Speed control analyzer

Body electrical system analyzer
Headlight Aiming Kit




BLOCK OR DIVI

TASKS:
11.04 1.
2.
3.

TEST ANSWERS:

1.

O

ERIC

Aruitoxt provided by Eic:

S1ON

c.
Defi

a.

The
Jjcbs

QA

L.

_ Checl ¢

NUMBER:  Ll.u CUTWLLE:  Electrical System (Battery)
thrae rulos assoclated with battery zafety.
e the following oy

specific gravibv—-

hydrometor—-

student should domonstrate the abilitv to perform the following

to the satisfaction of the iastructor.

Clean and service a babtery.
Remove and replace a battery.
battery with a hydrometer.

Battery olecLlrolyte must not be allowed to
with eyes, skin, clothing or car paint.
Keep [lames ¢ sparks away from battery as

sive gases,
Avold shorting or grounding battery during

Specrfic dravity~-The weight of a solution
wal~r that has a reading of 1.000.

spill or come in contact
off very explo-

it gives

service or removal.

compared to distilled

Hydrometor--Measures specific gravity of electrolyte.

Performance skills will bhe evaluated by the instructor to determiae -
abllity of student hto meet established performance standards.

NOTE

t

cifications and flat rate plus 207.

(O
(S
S

“ablishicd performance standards include manufacturer's



E

TEST ITEMS

BLOCK OR DIVISION NUNBER: 11.0 TITLE: Aitomotive Electrical Systems Maintenance

and Repair.

The student should demonstrate the ability to perform the following jobs and
meet job qualificaticns porinrmance standards. (Manufacturer's specifications

and flat rate plus 203.)

TASK
11.02 Replace light bulbs.
11.03 Replace tflashor unit-

11.05 Perform operational insrcctions of lighting and electrical systems.
11.06 Remove and replace stop-tight switch.
11.07 Adjust headlighes.

11.08 Adjust, remove, vepair, or replace back-up light switches.

11.11 Remove and replace starters.
11.17 Repair sfarters and solenolds.
11.17 Remove and ireplace turn signal switches.

11.18 Remove and repair windshield wiper mechanisms or controls.

11.19 Remove and rérmlace fuse bleck assembly.
11.20 Remove and replace chassis and under~hood wiring.
11.21 Test and rewire dash units.

11.22 Test and repair automatic alarm systems of safety items.

11.23 Test and repalr cruise control units.

NOTE: Student must be able to meet required performance standards
for at least 807 of the tasks of the block of instruction
(11..0) and successfully complete at least Block 0.0 to be
qualified 2s an Autometive [lectrical Systems Technician.

O

RIC

Aruitoxt provided by Eic:



BLOCK OR DIVISION NUMBER: 11.0 TITLE: [Llectrical System (Ignition System)

TASKS:

11.01 1.
11.09
i11.1¢
11.252
11.253
11.254
11.255
11.26

o

TEST ANSWERS:

Discuss in writing the gperation of the ignition system beginning with
the battery through one complete cycle.

The student should demonstrate the ability o perform the following
jobs to the satisfaction of the instructor:

a.
b,
C.
d.
e.

Re. ove and replace a distributor.

Remove and replace contact points and condensor.
Adjust dwell on an externally adjustable distributor.
Check ignition timing.

Remove, service, and replace spark plugs.

Answer should contain the following points:

a.

br.

“Q

With the ignition switch on and the contact points closed, low
voltage current flows from the battery through the primary winding
ef the coil and through the contact points to ground. -

The flow of low voltage current through the primary windings of
the ccll causes a magnetic field buildup.

As the contact points open, current continues to flow acrmss the .
point surfaces: the condensor attashed to the points absorbs this
flow 'bf current.

Stopping this flcw of current causes the magnetic field of the coil
to collapse across the secondary coil windings, causing a high volt-
age surge.

This high voltage surge is directed from the secondary windings of
the coil through the distributor cap and rotor and on to the spark
p.ug to ground.

Performance skills will be evaluated by ‘:he instructor based upon
established performance standards for in‘:tructional objective concerned.

NCTE: istablished performance standards include manufacturer's

specifications and flat rate plus 20%. 33q



BLOCK OR DIVISION Nubisii: Li. . bl Jlectrical System

TASKS:

11.10
11.13
11.14
11.24

O

ERIC

Aruitoxt provided by Eic:

L

(Charging Sub-system)

ITdentifv too v e L 0 an aarernator shown below.
73 ;

a.

bh.
C.
e e et
. .
e,
£,

T

4 ou alternator over a generator. d

List twe advoad
a.
b.

The stuweqns o ald dowonstrate the ability to perform the following
jobs aud mont. ol o lidication performance standards.

ool derierator. ,

ae e, ek, apl reassemble a generator.
il an alternator.

S, aid reassemble an alternator.

~r

a. omove
Dlmati
. Remow s

Disasgomi o,
g

i
i~
.

0



BLOCK OR DIVISION NUMBER: 11.0 TITLE:

TASK

11.01 Given an Inoperat

11.21
11.22
11.23
11.24
11.251
11.252
13.253
11.254

TASK 11,12

a. Thru Bg%\s

b. TFnd Frame

c. Starter Brushes
d. Starter Frane
e. Armature

f. Starter Drive
g. Drive lousing
h. Shift Lever
i. Solencid

j. DBushings

K. Field Coil

o

Commutator

FEST 1ITEMS

Llectrical System (Starter)

oo

>, standard, wmajor assembly component of zn
11.05 automotive elcctrical systewm, the student will inspect and test
11.15 to determine the trouble according to the macufacturer's speci-
11.1¢ fications and state or tuake the appropriate corrective action.

TEST ANSWERS

11.01
11.05
11.15
11.16
11.21
11.22
11.23
11.24
11.251
11,252
11.253

11.254

Performance Standards: Student
selects proper tools and equip-
ment for job. Follows inspaction
sequence preseribed in the manu-
facturer's specifications and
observes safety precautions. Uses
tools aud equipment correctly. I-
dentifies the trouble correctly
and states (or takes if directed
by instructor/teacher) the appro-
priate corrective action. Performs
task in Flat-Rate plus 207%, to the
satisfaction of instructor.

NOTE: Performence Standards for nen-norformance related technical irnformation

are used or

O

ERIC

PAruntext provided oy enic [l

test

item

has

five or more parts.

'l

o-f



[igst TTEMS

BLOCK OR DIVISTION NUMBER: LL.Q_TLTLE: Electrical System (Starter)

Identily the parts of thoe starcter shown below and state purpose of ecach.

TASK

11.12

PURPOSE

a.

d. o d.

m
¢

Ry or
> _ &
h o o o i
i. i
o
N J




Tls'l' ANSWERS

BLOCK OR DIVISION NUMBLi: _bBlectrical System (Charging Sub-system)

1. a. Slip ring ood fras
b. Rotor asscmbly
c. Stator assomply
d. Drive end frame
e. Diodes
£. Brush asoonastly
g. Pulley

2. a. Produces ndghov cadour ab Tower an b idle engine speeds.
b. simpliciiy in oconciongcdiion whiioh reguires less malntenance

3. Performance skitls wrdi oo svalusued by the instructor bpased upon established
performance standare: Yoo oy quaiification.

NOTE: Fatablishied porfocaenes standards include manufacturer's specifi-
i

catious ane Llab rate plus 207,

o
Q\
C

ERIC

Aruitoxt provided by Eic:



ARTICUL'ION RESEARCH PROJECT

Instructional Guide

PROGRAM: Agtomotive Mechanics (DCC V-003) .
(DPI - High Schools - N/A)

COURSE : Automotive -Servicing (Block 12.0)

COURSE DESCRIPTION: Departient of Public Instruction - Currently a limited part of
T & I No. 7403-Automotive Engine Tune-Up III and T & I No.
7393 = Auto Mechanics IIl
Department of Community Colleges - AUT 1100 - Automotive
Servicing

INSTRUCTIONAL CONTACT HOURS: High Schools: (Not taught as a separate course)
‘ CC/TI: 99

INSTRUCTIONAL OBJECTIVES :

To provide the learner with the opportunity tc apply previous instruction to a
‘full range of experiences of inspecting, tésting, adjusting repairing, and re-
placing components in the process of "Trcuble Sheating” avtonorive systems, in
a simulation of actual automotive shop situatinns.

QUALIFICATION OR JOB SKILLS GAINED:

This block of instruction does not by itself provide a recognized job level
qualification in the Automotive Maintenance Industry. It is designed to provide
additicnal experience in "Trouble Shooting" of automotive systems. This includes
the full rance of inspecting, testing, adjusting, repairing, removal and replace—
ment of major assemblies, sub-assemblies and components of the automobile, under
the direct supervision of the instructor.

PREREQUISITES:

High Schoo’s: Not taught.

Comm. Coil:/Tech Inst.: One Year Program - Satisfactery completion of all blocks
of instruction in program (0,C¢, 1.0, 2.0, 3.0, 4.0, 5,0,
7.0 and 8,0),

Two Year Program - Satisfactory completion of all plocks
of instruction in program (0,0, 1.0, 2.0, 3.0, 4.0, 5.0,
6.0, 7.0, 8.0, 9.0, 10.0, 11.0, and 13.0). :

PERFORMANCE EVALUATION:

The learner will be required to demcnstrate satisfactory performance for the tasks
undertaken, 78%. Test items where used will be variations of the standardized
test items developed for each block of instruction, with the specific test item
being appropriate for the instructional project.

EQUIPMENT REQUIREMENTS:

- Equipment appropriate for the assigned project.

3
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ARTICULATION RESEARCH PROJECT : oo

U

Instructional Guide

FROGRAM: Automotlve Mechanics (DCC V~-003)
(DPT - High Schools - N/A)

COURSE : Automotive Mechanic Cooperative Training (Block 13.0)

COURSE DESCRIPTION: Department of Public Instr.cttion - (Not idenﬁified as used in
the context of this program.)

~

Department of Ccmmunity Colleges:'- (No course number)

INSTRUCTIONAL CONTACT HOURS: High Schools: HNot taught
CC/T1: 429 hours (Optional)

INSTRUCTIONAL OBJECTIVES:

To provide the learner with the opportunity to apply the skills and related tech-
nical information gained from instruction received and to gain further practical"
experience in inspecting, testing, repairing, adjusting, and replacing automotive
components while working in a commercial automotive repair shop, under the super-
vision of a qualified automotive repair supervisor.

QUALIFICATION OR JOB SKILLS GAINED:

This block of instruction does not by itself provide a recogr.zed job level quél-
ification in the Automotive Maintenance Industry. Its purpose is to provide actual
Practicsl work experience in a commercial automctive maintenance shop and to fur-
ther increase the ability of the learuer to meet the minimum performance standaids
of the industry in tilie performance of automotive mechanic tasks. This involves
inspection, testing, adjusting{\repairing, removal and replacement of assemblies
and components of the automobile,” under the supervision of an experienced mechanic
or snhop superxvisor.

PREREQUISITES:

High Schools: Not Taught. '
Comm. Coll./Tech Inst.: One Year Program (Not included in the Or.e Year Program)
Two Year Program - Satisfactory completion of Blocks 0.0,
1.0, 2.0, 3.0, 4.0, 5.0, 7.0, 8,0 and Engine Electri-
cal System Block 11.0, as taught in One Year Automotive
Program.

PERFORMANCE EVALUATION:

The learner will be evaluated by his shop supervisor as to his ability to succes-
sfully meet mlnlmum industry performance standards as well as to demonstrate his
ability to cooperafe, follow instructions, and ccnform to normal chop practices
and requirements.

EQUIPMENT REQUIREMENTS:

/4

None {Provided by the shop involved).
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ARTICULATION RESEARCH PROJECT \\\
NSTRUCTIONAL GUIDE . a

L

PROGRAM: Automotive Mechanics (DCC V-03) -(DPI - N/A)

COURSE: Emissions Controls (Block 14.0)\

COURSE DESCRIPTION: Depar ent of Community Colleges -~ Emissions Controls - PME 1133
Department of Public Instruction - N/A .

INSTRUCTIONAL CONTACT HOURS: High School - N/2
CC/TI -~ 55 hours.

INSTRUCTIONAL OBJECTIVES:

l. To provide the student with the information and instruction required to
have the competency to service, repair or replace common automotive
emissions control systems.

2. To provide the student with information regarding the air pollution
problem.

3. To provide the student with information required to know the factors
involved in and contributing to automotive emissions.

4. To provide the student with the information required to know types and
operation of common emissions control systems and U. S. auto makers
using these systems.

JOB QUALIFICATION OR SKILLS GAINED:

Successful completion of this block of instruction provides the student
with the instruction required to have the competencies which when couplad
with three or more months of on the job exierience will qualify the indi-
vidual to service, repair or replace emissions control systems on U. S.

automobiles.
PREREQUIS. . ES:

Rlock 0.0 (Intfo@uction o Automotive Technology), Blcck 5.0 (Fﬁel System
Maintenance and Repair), Block 8.0 (Engine Maintenance, Repair and Overhaul),
Block .1.0 (Electrical Systems Maintenance and Repair).

PERFORMANCE EVALUATION:

By coapetency based evaluation to determine student ability to meet job
qualification performance standards for tasks peculiar to Emissions Control
serxvice, repair or replacement. See test items for this block of instruction.

EQUIPMENT:

Special equipment and tool list for- this bleck attached.
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ARTICULATION RESEARCH PROJECT

AUTGOTIVE TECHNOLOGY

BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control

TASK NUMBER: 14,01 TITLE: Know Air Pollution Problem.

|
INSTKUCTIONAL OBJECTIVE - 14.01: To Learn the Air Pollution Problem.

SKILLS: (Process Objective)
None }
RELATED TECHNICAL INFORMATION:

Definition of alr pollution.

- Causes of ailr pollution,

Pollution control methods.

- Legal aspects regarding air pollution.
~ Environmental impact of air pollution.

SUGGESTED INSTRUCTIONAL TIME: 1%.01, 2 hours.
REQUIRED PERFORMANCE STANDARDS:
- Student can define air p.llution correctly.
- Student can state three primary sources of air pollution,

— Student can state briefly the primary impact of air pollution control
legislation on the automotive service industry.

O ‘ . l ' J “:’:)
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BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissicns Conﬁrol (continued)

TASK NUMBER: 14.02 TITLE: Know Facters Involved In and ‘Contributing To
Automotive Emissions. ,
INSTRUCTIONAL OBJECTIVE - 14.02: To Learn Factors Involved In and Contributing
' To Automotive Emissions.:

SKILLS: (Process Objectiveud)

14.021 - Know effect of fuel on emissions. .
14,022 - Know effect of compression on emissions.
14.023 - Know effect of ignition on emissions.

RELATED TECHNICAL INFORMATION:

- The combustion action of internal combustion engines.
« - Exhaust emissions chemical composition.

- Composition and additives of automotive fuels,

~ Effect of engine heat upon emissions.

- Undesirable compounds in nutomotive engine emissions that enter atmosphere

-vd their cause.

\

i

SUGGESTED INSTRUCTIONAL TIME: 14.02, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Student can state undesirable compounds in automotive engine emissicnc that
enter the atmosphere and their carse. ‘
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BLOCK OR DIVISION NUMBER: lA.Ou_ﬁITLE: Emissions Control (continued)

TASK NUMBER:14.03 TITLE: Know Types and Method of Operation of Common Emission
Conitrol System and How to Identify Each.
INSTRUCTLONAL OBJECTIVE - 14.03:To Learn Types and Method of Operation of Common
Emission Co:trol Systems and How to Identify ILach.

SKILLS: (Process Objectives)

14.031 - Yow tc identify and locate type of emission control system on the
vehicle,

RELATED TECHNICAL INFORMATION:

- Types of common emission control systems.
- Method of operation of common emission control systems.

- Manufacturer's manuals.
- Major U. S. automobile makers with different types of emissions

control systems used by each.
- Operation and effect of catalytic converter.

SUGGESTED INSTRUCTIONAL TIME: 1i4.C3, 6 hours.

REQUIRED PERFORMANCE STANDARDS:

~ Student can identify five of six emission control systems accurately
by inspection.
-~ Student can ctate ag

different emission control systems. .
- Stuc "t can state types of erjlssions controls used by each major U. S.

the method of operation of five of six

autom. ile make.. A ~

o A Yy
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BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control (continued)

TASK NUMBER:_ 14.035 TITLE: Test, Service, Remove and Replace Catalytic Converters.

INSTRUCTIONAL OBJEC..VE - 14.035: How to Test, Service, R unove and Replace

Catalytic Converters.

T

SKILLS: (Process Objectives)
How to:

14.0351 ~ Use special toolc and test equipment.

14.0352 ~ Test catalytic converters for proper operation.
14.0353 - Service catalytic converters. »
14.0354 - Remove catalytic converters.

14.0355 - Replace catalytic converters.

RELATED TECHNICAL INFORMATION:

~ Purpose and operation of catalytic converters.

- Types of catalytic converters used by automobile manufacturers.
— Service manuals.

- Test equipment manuals.

- Speclal tool requirements.

~ Effect of catalytic converters on engine operations.

- Special fuel requirements.

- Manufacturer's specifications.

SUCGESTED INSTRUCTIONAL TIME: 14.035, 6 hours .
REQUIRED PERTORMANCE STANDARDS:

- Can accurately state purpose and operation of catalytic converters.

-.Can perform tests according to service manual. k '

~ Can perform service, removal and replacement of catalytic converters
according to manufacturer’s specifications in Flat Rate plus -207% time
limital lons. '



- 14.04 -

BLOCK OR DGIVISION NUMBER: 14.0 TITLE: Emissions Control (continued)

TASK NUMBER:14.04 TITLE: Service, Repair or Replace rositive Crankcase
Ventilation Systems.
INSTRUCTIONAL OBJECTIVE - 14.04: How to Service, Repair or Replace Positive Crank-
case Ventilation Systems.

SKILLS: (Process Objectives) N
14.041 - How to inspect and clean the PCV emiésions control system.
14.042 - How to test the PCV emissions control system.

14.043 - How to repair the PCV emissions control system.

14.044 - How to remove and replace the PCV emissions control system.

14.045 - How to use a smog analyzer.

RELATED TECHNICAL "INFORMATION:

Manufacturer's specifications.

Methuod of operation of PCV emissions control system.
- Smog analyzer instructions manual.

- Auto manufacturer’'s using PCV control systems.

- Operation and effect of catalytic converter.

|

SUGGESTED INSTRUCTIONAL TIME: 14.04, 5 tours.

REQUIRED PERFORMANCE STANDARDS:

- Student performs task according to the manufacturer's specifications.

- Student uses smog analyzer correctly.
- Student performs task in flat rate plus 20% time or less.
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BLOCK OR [iVISION NUMBER: _14.0 TITLE: Emissions Control (continued)

TASK NUMpgr: 14.06 TITLE: Service, Repailr or Replace Air Injection Systems.
SKILLS: (process Objectives)

l4.0¢1 - How to inspect aac clean the air injection system.
14 062 - How to test the air injecticn system.

14,063 - How to repair the air Injection system.

14 gg4 - How to remove and replace the air injection system.
14 0g5 ~ How to use the smog analyzer.

RELATED 1pcHNICAL INFORMATION:

~ Manufacturer's specifications. )

~ Method of air injection system operation.'

~ Smog analyzer instructions manual.

~ Auto manufacturer's using air injection systems.
~ Operation and effect of catalytic converter.

o 4
SUGGESTED 1NSTRUCTIONAL TIME: 14.06, 5 hours.

REQUIRED pgRFORMANCE STANDARDS:
~ Student performs task according to the manufacturer's specifications.

~ Student uses smog analyzer correctly.
~ Stydent performs task in ¥lat Rate plus 207% time or less.

N ‘ \J
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BLOCK. OR DIVISION NUMBER : 14.0 TITLE: Emissinns Control (continued)

TASK NUMBER: 14.07 TITLE: Service, Repair, or Replace Thermostatic Air

Cleaners.
INSTRUCTIONAL OBJECTIVE - 14.07: How to Service, Repair or Replace

Thermostatic Axr Cleaners.

SKILLS: (Process Objectives)

14.071 -- How to inspect and clean thermospatic air cleaners.
14.072 How to test thermostatic air cleaners.

14.073 - How to repair thermostatic air cleaners.

14.074 How to remove and replace thermostatic air cleaners.
14.075 How to use a smog analyzer.

" RELATED TECHNICAL INFORMATION:

- Manufacturer's specifications.

- Method of operation of thermostatic air cleaners.

~ Smog analyzer instructions manual.

- Auto manufacturer's using thermostatic air cleaners.
- Operation and effect of catalytic converter.

SUGGESTED INSTRUCTIONAL TIME:  14.07, 5  hours.

REQUIRED PERFORMANCE STANDARDS:

- Student performs task according to the manufacturer'* spacifications.

- Student uses smog analyzer correctly.
- Student performs task in Flat Rate plus 20% time or less.

T
v
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BLOCK OR DIVISION NUMBFR: 14.0 TITLE: Emissions Councro. (continued)

" TASK NUMBER: 14.08 TITLE: Service, Repalr or Replace Exhaust Air Recirculation
Systems. 2 N
INSTRUCTIONAL OBJECTIVE - 14.08: How to Service, Repair or Replace Exhaust Air
Recirculation Systems.

SKILLS: (Process Objectives)

14.081 - How to inspect and clean exhaust air recirculation systems.
14.082 - How to use a smog analyzer.

14.083 - How to test .xhaust air recirculation systems.

14,084 - How to vepair exhaus. air recirculation systems.

14.085 - How to remove and replace exhaust air recirculation systems.

RELATED TECHNICAL INFORMATION:

- Manufacturer's specifications.

Method of operation of exhaust air recirculation systems.

- Smog analyzer instructions manual.

- Auto manufacturer's using exhaust air recirculation systems.
- Operation and effect of catalytic converter.

1

SUGGESTED INSTRUCTICNAL TIME: 1/ 08, 5 _ hours. .

<G

a

REQUIRED PERFORMANCE STANDARDS:

— Student performs task according to the manufacturer's specifications.

* - Student uses smog analyzer correctly.
"~ Student performs task in Flat Rate plus 20% time or less.

"’Qk
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. BLOCK OR DIVISION NUMBER;_AQLQ_”_TITLE: Emissions Control (continued)
TASK NUMBER: 14.09 TITLE:__Scrvice, Repair or Replace Engine Modification
__Svr.tems.
INSTRUCTIONAL OBJECTIVE - 14.09: How to Service, Repai:. or Replace ‘Ine |

Modification Systems.
SKILLS: (Process Cbjectives)

14.091 - How .o inspect and clean enginé modification systens.
14,097 -- How to use a smog analyzer.

14.093 How to test engine modification systems.

14.094 How to repair engine modification systems.

14.095 - How to remove and replace engine modification systems.

RELATED TECHNICAL INFORMATION:
~ Manufacturer's specifications. .
Method of operation of engin2 modification systems.
- Smog analyzer instructions manual. .
- Auto manufacturer's using engine modification systems. ,
Operation and effect of catalytic converter.

!

SUGGESTEL INSTRUCTIONAL TIME: 14.09, 5 hours.

REQUIRED PERFORMANCE STANDARDS:

- Student performs task according to the manufacturer's specifications.
- Student uses smog analy:er correctly.
- Student performs task in Flat Rate plus 20% time or less.

2
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BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control (continued)

TASK NUMBER: _14.10 TITLE: Know Impact of Emissions Control Systems on

Engine Operations.
LISTRUCTLIONAL OBJECTIVE - 14.10:__Learn Impact of Emissions Control Systems
) Onu_Engine Overations.

SKILLS: (Process Obiectives)

14.101 - How to identify engine operation problems caused by faulty
emissions controls.

RELATED TECHNICAL INFORMATION:

- Principles of emissions control.

- Principles of internal combustion engiues.

- Impact of emissions control systzms on automotive engine operatious.
- Operation and effect of catalytic converter.

>

SUGGESTED INSTRUCTIONAL TIME: 14.10, 2 hours.

REQUIRED PERFORMANCL- STANDARDS:

~ Student can state accurately the impact of emissions control systems

on automotive engine operations.
- Student can identify engine operations problems that can be caused by

the emissions control system.

33 )
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BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control (continued)

+ TASK NUMBER: _14.11 TITLE: Know Impact of Engine Operations on Emissions

Control Systems.

INSTRUCTIONAL OBJECTIVE - 14.11: To Learn the Impact of Engine Operations On
Emissions Control Systems.

SKILLS: (Process Objectives)

None

RELATED TECHNTCAL IN:ORMATION:

- Principles of operatlons of emissions controls.

- Principles of operations of internal combustion engiaes.

Relationship of engine operations to emissions controls.

Effect of engine operations on the operation of emission control systems.
Operation and effect of ratalytic converter.

1

SUGGESTED INSTRUCTIONAL TIME: 14.11, 2 hours.

REQUIRED PERFORMANCE STANDARDS:

- Student can state accurately the effect of engine operations upon the
operation of the emissions control system.
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BLOCK OR DIVISION NUMBER: 14.0 TITLE: EFmisslons Control (continued)

TASK NUMBER: 14.12 TITLE: Remove and Replace Tallpipe and/or Muffler. _

INSTRUCTIONAL ¢ ., ,ECTIVE - 14.12: How to Remove and Replace Taillpipe and/or
Muffler., .

SKILLS: (Process Objectives)
How to:

14,121 - Iaspect tallpires and mufflers. . -
14.122 - Remove and replace tailpipes.
14,123 - Remove and replace mufflers.

RELATED TECHNICAL INFORMATION:

~ Service manuals

- Manufacturer’'s ppucifications

- Proper tools and equipment. N

- Hazards caused by leaking mufflers and tailpipes

a—"

SUCGFQTLD INSTRUCT IONAL IIME 14.12, 4 hours. Y, RN
. 2

g

REQUIRED PERFORMANCE STANDARDS: -

- Conducts iFSpecthn according to service manual.
- Removes and replaces tailpipe and/or muffler according to manufacturer's

speCLchations using proper tools and equipment correctly.
= No reaks or rattles when tested.
- Performs task in Flat Rate plus 207 time limuts.

. il
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TEST ITEM OUTLINES

BLOCK OR DIVISION NUMBER: 14.0 _TITLE: Emissions Control o L

14.01

14.02

14.03

14.04

14.04

" 14.05

a. Define Air Pollution.
Standard: Student can give official or textbook definitinn of

ht

air pollution. ; \

b. State three primary‘sources of air poliution and its effect on prople.
Standard: Student can state accurately three major sources of air
pollution and their effect on people.

d. State briefly the lmpact of governmental air pollution control legis-
lation upon the .utomcbile.

Standard: At a minimum, the student identifies emiSSlonS control
systems upon automobiles and need to use lead-free gasoline as some
maior results of impact of afr pollution control.legislation upon the

automobile.

Identify the primary undesirable compounds that result from automotive
gasoline engine emissions that enter the atmosphere and their cause.
Standard. Student identifies correctly three primary air pollutants
resulting from automotive engine operations and states the cause. )

Given .three different makes of U. S. emissions control devices, the student
will: o S .

a. Locate the devices by inspection.

b. Identify the type of device.

c. State how each .system functions to control harmful emissions.

Standard: There are 9 parts to this test item. The student should

get the first chree (a) correct and at least two each correct of the

remaining items in (b) and (c).

Given an automobile with a PCV emissions control system and a smog analyzer,
nlus necessary tools:

a. Student will inspect and clean PCV system.

b. Student will test the PCV system using smog analyzer.

Standard: Student performs tasks according to manufacturer's specifica-
tions and uses smog analyzer as required by manufacturer's instructions,
with;n Flat Rate plus 207% time limits. Uses corrict tools where required.

Written or Oral: Student will state the principle of operation of the
PCV emissions control system.

Given an automobile with a faulty fuel evapc-ation emissions control system
and necessary tools: Student will dereruwine »rotlem and repair or remove
and replace the system. '
Standard: Student inspects_ system making necessary tests. Det:rmines
problem correctly and takes hecessary acticn according to manufacturer's
specifications; uses test equipment and tools correctly. Performs task
within Flat Rate plus 207 time limits. Tests vezhicle after performing
necessary service. '

352
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- 14.14 -

TEST ITEMS (Cont'd.)

Written: Student will state the operating principle of the fuel
evaporation emissions control system.

Given an automopile with an Air Injection Emissions Control System

and information that system is adversely effecting engine operations,
student will test system to determine the problem, select proper tools
and take necessary remedial action.

Standard: Student inspects system, selects and uses proper test
equipment according to manufacturer's instruttions, selects proper tools
and uses them correctly, according to manufacturer's specifications.
Performs task in Flat Rate plus 207 time.

Written: Student will state the operating principle of the air injection
emissions control system.

»

Given: Automobile with thermostatic air cleaner that is fully operational
and necessary tools and equipment the student will be required to identify,
inspect, clean, test and report the condition of the emissions control
system. '

Standard: Student ldentifies the emissions system correctly, follows pro-
cedures according to manufacturer's specifications and test equipment man-
uals, and reportsgeorrectly the condition of the emission control system.

Written: Student will state the operating principle of the thermost-tic
alr cleaner. '

Given: An automobile with a faulty exhaust air recirculation emissions
cohtrol system the student will identify, inspeet, test, remove and re-
place the emissions control system.

Standard: Student identifies system correctly, makes test according to
manufacturer's manual and reaches correct test results, uses correct tools -
properly to remove and replace the faulty system, according to manufactur-
er's specifications. ~Task completed with Flat Rate plus 20% time limits.

Written: Student will state the operating principle of exhaust alr re-
circulation emissions control system.

Given: An automobile with an engine modification emissions control system
that is dirty, a smog analyzer, and, .necessary tools the student will identify
the system, inspect, test and clean ‘the system and report the problem.
Standard: Student identifies system correctly, conducts inspection and

teste according to manufacturer's specifications and equipment manual.

Cleans system correctly and reports the problem. Performs the task in

Flat Rate plus 20%Z time limits.

Written: Student will state the operatiné principle of the engine modifi-
cations emissions control system.

(%)
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14.10

14.10

14.11

14,12

14.035

14.035

- 14.15 -

TEST ITEMS (Cont'd.)

Given: Three different automobiles with 4Aifferent emissions control
systems; engines do not operate because of faulty control systems.

Student will be required to determine cause of improper engine operations.
Standard: Student correctly determines that the.engine operation problems
were caused by the faulty emissions control systems. Uses test equipment
according to manufacturer's instructions manual. Using Flat Rate Manual
instructor determines time limits.

Written: State the impact of improperly operating emissions control
systems upon engine operations.

Student will state the effect of engine operations upon the operations of
the emissions control system.

Standards for written test items 14.0-14,12: Studeni answer is in
accordance with the explanations in the manufacturer's service manuals

for the item in question.

Performance standards for evaluation of initial entry job qualification, all
test items, this block of instruction: Student should be capable of meeting
the performance standards of 80% of the performance type test items and 807%

of the written or oral type test items.

Given an automobile with leaking muffler the student will inspect exhaust
system, detect problem, select proper tools and equipment and prepare
requisition for correct muffler. Show instructor the procedure to be

followed to remove and replace muffler.
Standard: Student states the correct service manual and manufacturer s

procedures for muffler inspection and replacement.

Given an automobile engine with an operational catalytic converter:

-

a. Student will perfrrm an operations test oY the catalytic converter.

b. Student will select proper tools and state how he would service the
converter if such action was required.

Standards: a. Student uses proper test equipment and diagnoses catalytic
. converter correctly according to equipment and service

manuals.
b. Student selects proper tools and states service actions

according to servize manual.

Written orxr Oral - State purpose and operation of catalytic converters.
Standard: Student states the key elements required as contained in the
textbook and service manuals.

3 335



AUTOMOTIVE ‘TECHNOLOGY

SPECIAL TOOLS AND EQUIPMENT

BLOCK OR DIVISION NUMBER: 14.0 TITLE: Emissions Control

Infrared Exhaust Emissions (Smog) Tester
Catalytic Converter Aspirator¥®

Catalytic Converter Vibrator*

CT-3 PCV Tester* j

*Especially required in servicing General Motors automobiles equipped with
a catalytic converter and PCV emissions control system.
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ARTICULATION RESEARCH PROJECT
AUTOMOTIVE MECHANICS

MASTER TOOL & EQUIPMENT LIST
(For Class Size - %5 Students)

4

JESCRIPTION NUMBER EACH
Wrenches: v

Combination 5/16, 3/8, 7/16, 1/2, 9/16 [sets] (box & open end) 5 sets
Combination 11/16 throuéh 1 1/4 (box & open end) 5 sets

- .
Ignf{iqﬂ sets ' ) 3 sets
Adjustabig'4—6—8-10 inch {(Crescent) 12 inch | 1 each
Pipe 8-12-16 inch 3 1 each
Valve adjusting o 1 set
Flare nut . ' » 1 set
Distributor : . 1 each
Dxain plug 1 each
borque 3/8" drive 0-150 in. 1lbs. . 2 each

1/2" drive 10-150 ft. 1lbs.

Brake adjusting tool (assorted types) - ) o 3 each
Brake bleeding wrench (a;sorted types) ) v°‘. 3 each
Hand impact driver , _ 1 each

Socket Sets:

1/4 inéh drive ) ' : 3 se?g
3/8 inch drive Flexsocket & deep hex sockets 3 sets
1/2 inch Qdrive " " " " 3 sets
Spark plug ;ocket 5/8" &Al3/169 Flexsocket 3 each
0il pressure and temperature sending unit socket 1 each
Spark plug (wiref 3 éach

Feeler gage (flat) 1 to 40 thousandths S 3 each

&2
S
-1

ERIC

IToxt Provided by ERI



MASTER TNOL AND EQUIPMENT LIST (cont'd.)

DESCRTPTION

Hor e s vge n "

Diacenal Catting 67
RV v-,'j}u; Tan

Chais -1 Lok 120
Goneral purpose A"

Hose olampy 7 3/4"

, s

Batter, plinrs

Lj “nop ring (Internal) set
= .
Snap ring {oxternal) seot
Wive crimper
Spark plug terminal plier

Screwdrivors:

Reogular - set of 6

Phillips Head - set of 6

Clutei Head (figure B8) set of 4

Offset Pegular & Phillips:
[
Eﬁﬂammern:
Ball pein (small) 4 oz.
Ball 1vin (medium) 3 oz,

#ati orein {(large) 16 oz.

Slecii /2 1b.

Solt Tacs (plastic) 1/2 and 1 1hb.

wWwhier malloet

Chigsels:
Rugulur~ks}brted SLZeS
Q
ERIC

Aruitoxt provided by Eic:

C3

NUMBER EACH

[

W

each
each
each
each
each
each
each
each
each
each

each

sets
sets
set

set each

each
eaci
cach
each
cach

each .

sots
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MASTER TOOL AND EQUIPMENT LIST (cont'd.)

//

DESCRIETTON

! accoorted sives

e el ed stzoes K/
o b e s

filo;—:n;mrtnd sizes and shapes

(= laries 3 to 6 inch

Steel e (Rape) O foot

Seoal ale (71lat) 12 inch

SUradorhy rv%w*“/

Calinors (inside) 37, 4", 6", 8"

catiewra (atside) 3", 4", 6, 8¢

Ml ; 6
0-1 ARREAN

- i
5= pnien

Iinsidn dial indicator
Floci Jack 4 ton

s e iiic jack (upright) large [10 ton) - small [5 ton]

Chain oint and trolley
Air ~-ruvoscor - 5 horscpower
Oxy. a~=tylene welding and cutting outfit

Eleglr o ~rc weldor

oy

Q
EMCalve shop ‘ 3 9/

Aruitoxt provided by Eic:

NUMBER EACH

J sets
3 sets
3 each~
3 sets
2 each
3 each
3 each

1l each

1 each
1 each
.l each
1 each
1 each
1l each
1 each
1 each
1 each
2 each
1 each
. lé each
1 each
1 each
1 cach
1 ecach

1l cach



MARTER TOOL AND EQUIPMENT LIST (cont'd.)

Vi V!

O ! ' A

oo s butyor combination

oor/% and 1/2 inch cap.

it coeenai or floor modal)

T I e oo

A R {m-tal)

AUNTERENINN S

Tiye s g \\',‘w'] Y

nand T

Lo vt oy
< s ) . -

Bot=e o bV videe qoboer

nti-ov Yoawdrometor
Floo: Loarse
Tagn = l T 1ine

quéunﬁ;U:L cord:r (lights)
Citrvs Tdews pistol grip)
CLL poaring spout

Brobo Tindid disponsoyr

et Eion grnasga dispenser

e o en STuid funnel (flexible)

CnTTL U (peotol grip) 100W & 500W

oo Coblering Lion (large)

RinT o oguouor oloanar (piston)

39

NUMBER FACH

8]

[g]

[V]

cach

cach

cach

each

each

sets

each

each

each

each

each

each

each

cach

earh

each

each

each

each

each

each

each

each

each

each

each



4 . ' -5 =
MASTER TOOL AND EQUIPMENT LIST (cont'd.)

PO

DESCRIPTION - NUMBER EACH

Ring compressor (piston) : 3 each
Compression testers : _ 1 each
Vacuum and fuel pump testers ‘ .1 each
Brake cyl. hone - . ) 2 each
Engine cyl. hone 1 each
Vises, 4 inch . 2 each
Vises, 6 inch . 1 each
Gear and’wheel pullers = Master Puller Set SD6 1 set
Tune-up or engine analyzer . » 1 each
Fander cover 5 pair
Brake drum and rotor lathe with radius grinding attachment 1 each
Propane carburetor kit 1 each
Hydraul®c pressﬂ h 1 each
Universal dial indicetor | 1 each
Headlight dimming kit 1 each
For Emissions Control ‘ N

Infra-red exhaust emissions tester .\\\ 1 qa;h
Catalytic converter aspirator 1 each
Caralytic converter vibrator : 1 each
CT-3 PCV Tester 1 each
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ARTICULATTON RESEARCH PROJECT
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS

Student Vocational Skills Record

COURSE: Introduction to Automotive Mechanics, Block 0.0
Shop Operations and Safety, Sub-Block 0.10 e
(For Instructor's File)
s
NAME : ’ DATE :
CERTIFIED BY: .~ TITLE:
<
INSTITUTION:
¥
CODE TASKS CODE TASKS , )
[U L:M S} Knows and practiges shop safety. [L M s] Identifies, learns how to
(Fire, cleanlinegs, orderly work use properly, and maintains
area, lifting, exhaust fumes, . ‘items of common shop equip-
acid, etc.) ment. (Jacks, lifts, air
compressors, etc.)
[U L M S] Knows first-aid requirements for L.
normal shop hazards.  (Burns, [UL M S) Identifies, learns how to use
electrical shock, injury, poison, properly, and malntalns'ltems
carbon monoxide, fu.os, etc.) of common use shop machinery.
(Grinders, drills, etc.)
[ULMS) Identifies,. learns how to use L
properly, and maintainrs common [U L M S] Know performance requlr?ments
, hand tools. of Standard Shop Operating
Y Procedures. (Flat rate
manual, job orders, parts
requlsltlons, common shop
terminology [jaxgon].

"mE o Q

GENERAL ATTITUDE:
[U L M s] Industrious and energetic
[U L M S] Coope
[U L M S] Dependable

[UL M S] Punctual

CODE - Circle appropriate letter.

Unqualified.

= Limited skill, requires supervision.

Skilled, works independently.

rative with associates and instructors.

Moderate skill, requires minimum supervision.

322



. ARTTCULAT ION RESEKRCH PROJECT, -
JAMES SPRUNT INSTITYTE AND DUPLIN COUNTY FUBLIC. HIGH SCHOOLS

Student Vocational Ski\}s Record

ol
e

e

CONRSE: Introduction to Automotive Mechanics, Block 0.0
The Motor Vehicle: Assembly Identification,
. Assembly and Vehicle Mechanical Opera-
) tion, and Driver Maintenance, Sub-Block Gp20 SN
o ., (Por Instructor's File) , . e
NAME: _ DATE : .
CERTIFIED BY: ?ITLE:
INSTITUTION:
' (
CODE TASKS CODE TASKS
{fU LM S} Lubrication and Tires, Knows [U LM S]] Power Train and Manual Transmis-
. types, purpose, application, sion: Knows purpose, operations,
and care. major parts, and care.
[U LM S] Cooling System{ Knows purpose, (U L M S] Engine: Knows purpose, operations.
operation, major parts, and : major parts, and care.
care. .
: A [U L M S] Automobile Air Conditioners: -
[U L M S] Adtomobile Heater: Knows pur- Knows purpose, vperation, major
pose, operation, major parts, - parts, hn&asare.
and care. . T
R [U L M S] Automatic Transmission: Knows
[U L M S] Braking System:'Knows purpose, purpose, operation, major parts,
o operation, major parts, _and and care.
i care.
; [U L M S] Automotive Electrical System:
{U L M S] Fuel System:* Knows purpose, ‘ Purpose, operations, ‘major parts,
types of fuel, .ystem opera- and care.
tions, major parts and care.
{U L M S] Steerinyg Svstém and Front End:
Knows purpose, operation, major
parts, and care. '

GFNERAL _ATTITUDE :

R4

[G L M S} Industrious and energetic.

(U L M S]
(U LMS]

(U LM Ss]

Cooperative with associates and instruciors.

Dependable.

Punctual.

: CODF. - Circle appropriate letter.

-U = Unqualified.
@ - Limited skill, requir

es supervision.

393

I:R\!: Moderate skill, requires minimum superv1510n.
T - Skilled, works 1ndependently
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Y
ARTICULATION RESEARCH PROJECT

JAMES SPRUNT INSTUPUPE AND DUPLIN COUNTY PORLIC HIGH SCHOOLS

Student Vocuational

Skills Record

COUIRSE: Jntroduction to ‘Automotive Mechanics, Block 0.0

-

The Automotive Technician,

s IFor Instiuctor's File)

Sub-Block 0.30

(UL M S Knows op

tunities and jobf

availabil 'Zy for the automotive

Lechnician. ©,

f
[ULMS] Knowséhow‘to get a jobh, hgld a

job, hnd earn advancement.

(Good

references, first impressions,

reliability; quality perfoxmance,

etc.)

s

~ ‘
NAME : DATE:
.

: ‘ ..
CERTIFIED BY: r v TITLE:
INSTITUTION: .

rd ..)

CODE TASKS - CODE

2 TASKg 7 ‘
[U L M S] Knows how to’meet peopla

and to be<accepted by fellow
employees.’,

{0 L M S] Knows the techhician's respon-

gibilities towaid his employer,:
the customer, aund “is craft,
[The work ethic, honesty, legal
concerns, public relations, the
shop image, etc.)

nHa
{

GENERAL ATTITUDE:

[ULM S]'Inuuétrioas and energetic

[U L M S] Cooperative with associates and instructors

[U L M S] Dependable

.[uU L M 8] Punctual

CODE - Circle appropriate letter.

—

Unqualified.

Skilled, works independently.

A J

.
bt

Limited skill, requires supervision.
Moderate skill, requires minimum supervision.

L



AN

ARTTCULATION RESKARCH PROJECT | - \
JAMES SPRUNT INSTTTUTE AND DUPLIN COUNTY PURLIC HIGH SCHOOLS

Student. Vocational Skills Record

COURSE: Lubrication and Vehicle .Operating Maintenance, Block 1.0 %

& \\_
\\”_,ﬁf (For Instructor's Fille) - N
NAME: _ , *  DATE:
CERTIFIED BY: o _ 'E: LE:
o v ol
INSTITUT ION: ’
. A had .
~. - L .
CODF TASKS . CODE TASKS
' [u L'M S] Change oil and filters. . (U L M S] Perform road service, recovery

and towing.

lU L M. S] Lubricate vehicles oand ~ .
equipment. * '

[U L M S) Winterize vehicles.
[UL M S]' Remove, repair or replace A
‘tires, maintdin equipment.

L

COURSE: Cooling System Maintenance and Repair, Block 2.0 , ¢
[U L M S] Check coolant freezing point. " [U L M S] Remove and ceinstall radiators.
[UL M S] Inspect and replace-waté;\\ - [U L .M S] Chemically clean and flush
hoses. . : ‘ 1 cooling system.
u LMS] P;essuriée and inspect coolant [ULMS] Replace water pump.
system.

rs
LANE Y #

' U ﬁ. ~5] Replace freeze plugs.
[U LM S] Test and replace thermostat. [ 5] piac piug

-

{UTL M S] Check overflow tank -aCQ35504
' ‘ries.

—

. GENERAL ATTITUDE:

fu L M S] Industrious and energetic

[U LM S] Cooperative with associates and instructors.
[UL M'S] Dependable \ ' '

-[U L M S} Punctual

CODE - Circle appropriate letter.

U - Unqualified.

" - Limited skill, requires supervision. ,

Moderate skill, requires minimum Supervision. . .

Skilled, works independently. f : .

395
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ARTICULATION RESEARCH PROJECT
JAMES SPRUNT INSTITUTE AN DUPLIN COUNTY  PUBLIC HIGH SCHOOLS

Student Vocational Skills Record

COURSE: Automobile Heater Maintenance and Repair, BRlock 3.0
(For Instructor's File)

”

NAME: DATE:

CERTIFIED BY: ' \, ¥ TITLE:

INSTITUTION:

CODE ' TASKS ‘ CODE TASKS

[U L M S] Inspect and replace defroster (U L M S] Replace water heater control core.

hose. )
(UL M S] Service or replace circulating heater.

[U .. M S} Service heater control com- [U L. M S] Diagnose heatirg system malfunctions.

ponents. ' ’ '

COURSE: Braking System Maintenance and Repair, B8lock 4.0

~

[U L M S] Adjust brakes. [U L M S] Inspect and replace krake shoes.
[U L M S] Adjust hand brake linkage. [UL M S] Inspect and turn rotor if necessary
di brak . '
[U LM S] Free up parking brakr cables. (disc brakes)
: ’ , [U L M S] Inspect and turn brake drum.
[0 L M S] Replace hand brake linkage. - .
'[U L M S] Blee@ brak [U L M S] Repair or replace wheel cylinder.
ee rakes.
[U L M S] Inspect, repair or replace [UL M S] Repair or replace master cvlinder.
14

self adjusters. [U L M S] Repair or replace hydraulic power

[U L M S] Replace brake hoses and lines. cylinders and valves.

[UL M S] Inspect and replace brake peds (U L M S] Perform operational brake inspec-
(disc brakes). ' tions. .

t

GENERAL ATTITUDE:

f[U L M S] Industrious and energetic

[U I. M S] Cooperative with associates and instructors
[u L M S] Dependable

UL M s] Punctual

" CODE - Circle appropriate letter.

.U - Unqualified

L = Limited skill, requires supervision.

~3 ~ Moderate skill, requires minimum supervision,
R\IVC.‘Skj.]..‘Led, works indepéndently. :2:),,
; J

IText Provided by ERIC



ARTICULATION RESEARCH PROJ.ICT .
JAMES SPRUNT INSTITUTZ AND DUPLIN COUNTY PUBLJIC HIGH SCHOOLS

Student Vocational Skilis Record

COURSE: Fuel System Maintenance and Repair, Block 5.0

’

(For “nstructor's File)

NAME : ~ + DATE:
CERTIFIED BY: - - TITLE:
INSTITUTION:
CODE TASKS CODE TASKS
[U L. M S] Inspects, services, or replaces [U L M S] Inspects, services, or
carburetor air cleaner. replaces gas tank, cap and

sending unit.
[U L M S] Cleans or replaces fuel filter ’

_ units. [U L M S] Repairs or services car-
7 buretors.
YU L M S] Removes, services, or replaces i .
fuel pumps or fuel lines and hoses. [U L M S] Repairs or services exhaust
emission control systems,
[CLM

S] Installs carburetors. to include manifold heat.

[U L M S] Inspects-and measures fuel flow and [U L M S] Analyzes fuel injection pro-.
pressure of system. - ' , blems by means of electrical
: diagnostic equipment.
[ L M-S] Adjusts carburetor. S
: : . [U L M S] Performs operational inspec~-
[U L. M- 8] Inspects, cleans and adjusts choke : tions of exhaust emission
unit (automatic and manual). control system. '

GENERAL ATTITUDE:

{u L M 8] Industrious and energetic

{U L M S] Cooperative with associates and instructor§

[U L M S] Pependable

[UL M S].Punctual ‘ . - -

v ‘CODE - Circle appropriate letter.

U - Unqualified.

Limited skill, requires supervision. —
Moderate skill, recquitres minimum supervision. T~
Skilled, works independently. ‘ ; '

307
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ARTICULATION RESEARCH PROJECT
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC EIGH SCHOOLS

Student Vocational 8kills Record

COURSE: Steering and Front End Maintenance and Repair, Block 6.0

{For Instructor's File)

systems. .

NAME : DATE:
CERTIFIED BY: TITLE:
INSTITUTION: v
EQQE TASKS CODE TASKS
(UL M S] Lubricates the front and rear [U L M S} Replaces pivot points on
suspension. steering linkage. ,
[U L M S] Replaces belts and sets tension. {U L M S] Rebushes king pins or link
pins.
IU L M S] Adjusts worm and sector in steer-
ing box, inspects steering. -{o M S] Replaces ball joints.
.- IU L M S] Repairs or replaces manual steer- [U L M 8] Replaces front suspension con-
ing components. trol arms and bushings.
[UL M S] Repairs, rebuilds, or replaces [U M S] Adjusts or replaces torsion
" power steering components. and trunion bars.
[U L M S] Repairs or replaces tilt and tele- [U M S] Balances wheels and tires.
scopi. , and collapsible mast jackets.
[U M S] Inspects, adjusts and repucks
[U L M S} Performs visual inspections of sus- front wheel bearing.
' pension systems. .
[U L M S] Inspects and replaces steering
(U L M S] Replaces shock absorbers & mounting. spindles.
[UL M S] Replaces front wheel bearings grease [U M S] Inspects and aligns front end.
seal.
. fu M S} Inspects and aligns rear end.
[U L M S] Repairs or replaces rear suspension
systems,
(UL M S] Inspects and repairs front suspension

GENERAIL ATTITUDE:

[on

[ULMS]

[UL
(UL

M S]

M SI]
M S]

Industrious and energetic

Cooperative with associates and instructors

Dependable.

Punctual

CODE - Circle appropriate letter.

" - "qualified.

©

2

RIC

Full Tt Provided by ERIC.

Wderate skill,

.mited skill, requires supervision. .
requires minimum Supervision,

S.- Skilled, works. independentiv

()

o

9]
),



ARTICULATION RESEARCH PROJECT
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS

® student Vocational Skills Record

COURSE: Power Train and Manual Transmission Maintenance & Repair, Block 7.0
{For Instructor's File)

NAME : : DATE :
CERTIFIED BY: [ . TITLE :
L &
INSTITUTION:
v . .

CODE TASKS CODE : TASKS
[U L M S] Lubricates U-joints. (UL M S] Inspects shifting.
[U L M S] Lubricates speedometer cable [U L M S] Performs operational manual
’ drive gear and housing. transmission inspections.

[UL M S] Repairs or replaces slip-joints [U L M S] Replaces mechanical-type clutch.
or U-joints. .
[U L M S] Replaces a manual transmission.
TU L. M S] Replaces drive-line seals.
(UL M S] Rebuilds manual transmission
[UL M S] Tests and replaces out-of-round (major repairs).
drive shaft.
(UL M S] Rebuilds overdrive unit.
[UL M S] Inspects drive shafts, U-joints B
and center bearing. 1 L M S] Replaces rear-axle shaft, bear-
. . ings and seal.
IU L M s] Replaces manual transmission
gaskets and seals (in-car repairs).| [UL M S] Replaces pinion seal.

{(J L M S] Replaces pilct bearings. UL M S] Replaces differentials.
{J ©u M 8] Replaces throwout bearings. [U L M S] Overhauls differentials.
[U L M <] Adjusts mechanical-type clutch. .| [U L M s] Perform operational inspections

of differentials.
U I. M S} Adjusts external shift linkage on )

manual transmissions. [U L M S] Road tests inspections of dif-
ferentials.

GENERAL ATTITUDE:

[U L M S] Industrious and energetic.
[U L M S] Cooperative with associates and instructors.
[U L M S] Dependable.

U L M S] Punctual.

CODE - Circle appropriate letter.
U - Unqualified. : :}f!r
L - Limited skill, requires supervision. J )

- Moderate skill, requires minimum superv151on.
I:R\K:- Skilled, works Lndependently.

wll Toxt Provided by ERIC




ARTICULATION RESEARCH PROJECT
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS

Student Vocational Skills Record
COURSE: Engine - Maintenance, Repair, and Overhaul, -Bloclk 8.0

(For Instructor's File)

NAME : ] ' DATE:
CERTIFIED BY: *  TITLE: )
INSTITUTION:
o L 4
CODE TASKS o 'CODE '~ TASKS -
{U L M S] Cleans engines. ' [U I, M S] Removes and replaces head
gaskets.
[U L M S] Removes and replaces tail pipe
assemblies. : [U L M S} Inspects head for warp.
[u L M S] Removes and replaces muffler. [U L M S] Adjusts valves.
[U L. M S] Inspects exhaust systems. [U L M 3] Removes and replaces valves.
[U L M S] Inspects or removes and replaces fU L M S] Grinds valves.
exhaust manifolds. - . . _ :
_ [U L M S] Resurfaces valve seats.
[U I M S] Removes and replaces engine mounts. B
, ' ' [U L. M S] Removes and replaces valve
U L M S] Performs operational inspections lifters.
of positive crankcase ventilation .
systems. [U L M S] Removes and replaces valve
‘ _ ~guides.
[U L M S] Repairs or services crankcase : A : ‘
ventilation systems. [U L M S] Removes and replaces valve
i Co seats.
'{U L M S] Runs compression test.
' e . [U L. M, S] Machines valve guides for
[U L M S] Performs cylinder léakage test. special seals. -
[U L M S] Performs cylinder balance test. [U L M S] Removes and replaces oil pumps.
[U L M S] Diagnoses valve train and head mal- | [U L M S] Repairs oil pumps.
functions. :
_ ‘ [U L M S] Removes and replaces timing
[u L M 8] Cleans engine parts and makes visual g=ars and chains.

{u
[U L M S] Performs operational inspections of

[U L M s] Removes and replaces gaskets and

check for condition. . \
[ L M 8] Removes and replaces flywheel.

L M S] Reroves and replaces pan and valve B
covers. o [U L M S] Removes and replaces flywheel
ring gears.

engine lubrication systems. [U , M S] Removes and replaces engines
. from vehicles.

o

seals.

CERIC - 499




Student Vocational Skills Record

COURSE: Engine - Maintenance, Repair, and Overhaul, Block 8.0 (cont'd.)

CODE TASKS

—

[U L M S] Removes and replaces
rods and bearings.

[U L ¥ S] Removes and replaces

[U L M S] Removes and replaces
pistons. '

[U L M S]1 Removes and replaces
. and. bearings.

connecting

pistons.

rings on

crankshaft

7/

CODE

[vu L M sl

[u L M S}
iU‘L ﬁ s)
[ULMS]

y

TASKS

Inspects crankshaft and connect-
ing rod assembly using micro-
meters and other equipment.
inspects and corrects bearing fit.

Removes and replaces camshaft.

Removes and replaces camshaft
bearings.

GENERAL. ATTITUDE:

[U L M S] Industrious and energetic

[U L M S] Cooperative with associates and instructors.

[U L M 8] DJependable

Tu L M S] Punctual '

CODE - Circle appropriate letter.

U -~ Unquaiified.

L - Limited skill, reguires supervision.
M - Moderate skill, requires minimum supervision.
S - Skilled, works independently.

401



ARTICULATION RESEARCH PROJECT
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS

Student Vocational Skills Record

COURSE: Automobile Air fonditioner Mdaintenance and Repair, Block 9.0
o

N

(For Instructor's File)

ammzm. Moderate skill, requires minimum supervision. =

’ - \ 
NAME: DATE:
CERTIFIED BY: " TITLE:
INSTITUTION:
CODE ' TASKS ‘CODE ' TASKS
[U L, M S] Discharges system. [U L M S] Removes and replaces con-
! denser in air conditioning
(U L M S] Removes and replaces air condi- unit.
tioner fan motor.
. [U L M S] Removes and replaces evapo-
- {U L M.S1 Removes and replaces dryer in air o rator in air conditioning
conditioning unit. " unit. S
{U L M S] Services air conditioner control [ULMS] Repalrs or removes and re-
cables and switches. ’ places air conditioning com-
- ' pressor.
[U L M 21 Removes and replaces freon control
g valveieabéhﬁq#nﬁ@@gln air condition- ' (U L M S] Installs air condltloners in
ing unit. vehicles. -
[U L M S] Removes and replaces expansion valve | [U L M S] Pressure tests, performance
in air conditioning unit. tests, and leak tests the
' . ’ system.
(U L M S} Removes and replaces compressor sea1s. [U L M S] Diagnoses air conditioning
- ' malfunctions. .
[U L M S] Repairs automatic a/c and
' heater systems vacuum and
- electrical circuits.
GENERAL ATTITUDE:
. [U L M S] Industrious and energetic . -
" [U L M S] Cooperative with associates and instructors
[U L M 2] Dependable ~
[U L, M S] Punctual "~
. ]
" CODE - Circle appropriate letter. - N 4(jr) ’ _
O - Unqualified. ‘ o
[KC Limited skill, requires supervision. e

8 - Skilled, works independently, - e



ARTICULATION RESEARCH PROJECT
JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS

Student Vocational Skills Record

COURSE: Automatic Pransmissions Maintenance znd Repair, Block 10.0

(For Instructor's File)

L4

NAME: - DATE:
CERTIFIED BY: Y TITLE:
‘‘‘‘‘‘ INSTITUTION: i
CODE TASKS CODE R TASKS
[U L M s] Adjusts floor shift linkage. [G I M 5] Makes ex:ernal adjustment of

. bands on automatic trans-
[UL M S) Adjusts linkage from steering missions.

column to automatic transmission. )

’ [U L M 8] Removes and installs automatic
.[U L M S] Adjusts linkage from engine to - transmission.

automatlc trunomission. '

T - : [U . M 8} -Removes_and _replaces external

e

Iu L M S] Cleans and Vlsually 1nspects seals, gaskets, and lines on
transmLSSLOn. : ' automatic transmissions.

fU L M s] Diagnoses, replaces, or adjusté [UL M S] Inspects and removes and re-
modulators. : places converter.

TU L M S] Services filter and checks trans- | [U L M S] Inspects and repairs front
mission cooling system. - pump and components. ~.

[U L M S] Replaces or adjusts neutral switch. [U L M S] Make internal repairs and
. adjustments on automatic trans-
missions.

e . - "[U L M 8] Performs operational automatic
U . transmission inspections.

<,

GENERAL ATTITUDE:

Iu L MS] Industrious andrenergetic

[uLMS] Cooperative with associates and inst;uctbrs
[ULM S] Dependéble“ ) ' . : .
FU LM s]\ggggg:i%,f A

CODE - Circle appropriate letter.

. _ ’M/,,’/ff”’/‘
U = Unqualified. - S

L - Limited skill, requires supervision. T
M - Moderate skill, requlres mlnlmum'superv1sion.
- Skilled, uprks—tndépendently.

SR 43




ARTICULATION RESEARCH PROJECT

Student Vocational Skills Record

JAMES SPRUNT INSTITUTE AND DUPLIN COUNTY PUBLIC HIGH SCHOOLS

COURSE: Automotive Electrical Systems Maintenance andvRepair, Plock 11.0

(For Instructor's File)

NAME : - DATE:
‘
CERTIFIED BY: : TITLE:
INSTITUTION: !
CODE TASKS CODE TASKS
{VU L. M S] Cleans, gaps, and tests spark [U L M S] Removes, repairs, replaces and
plugs. adjusts distributor.
[U L M S] Replaces light bulbs. [U L M S] Removes and replaces turn
. signal switches.
[U L. M 3] Replaces flasher units.
[U L M S] Removes and repairs windshield
(UL M S] Services or replaces batteries; " wiper mechanisms or controls.
i cables, and kattery boxes. ' y
. : ' [UL M S] Removes and replaces fuse block
[U L M 8] Performs operational inspections assembly.
of lighting and electrical sys-—
tems. [U L M 8] Removes and replaces chassis
- and under-hood wiring.
[U I. M S] Removes .and replaces stop-light )
switch.’ [UL M S] Tests and rewires dash units.
[UL M S] Aéjusts headlights. [U L M S] Tests and repairs automatic
‘ alarm systems of safety items.
[U L M S] Adjusts, removes, repairs, or
; replaces back-up light switches. [U L M S] Tests and repairs cruise con-
. trol units.
[UL M S] Sets ignition timing.
' ' [U L M S] Evaluates alternator, genera-
[UL M S] Removes and replaces denerators " “tor and regulator output.
or alternators. : . .
\\\\\ ' [U L M S] Analyzes or adjusts engine per=
\{H\f’M S] Removes and replaces starters. ' formance using engine analyzer.
[u L~Q\S] Repairs starters and solenoids. {U,L~M”ST“Inspects and tests secondary
: N I circuit leads, plug wires,
. [U L M S]™Repairs generators or alternators. distributor cap, and rotor.
[H,qufsl/ﬁgpéix§ or removes and replaces [U L M S] Inspects and repairs ignition

charging system regulators. .

~

[U L M S} Analyzes malfunctions in the
cranking syste N

: ! ~

~

N

~

switch, resistor, wiring, coil,
points, and condenser of the
primary circuit.



- Student Vocational Skills Record

———————COURSE: __Automotive Electrical Systems Maintenance and Repair, Block 11.0 (cont'd.)

CODE TASKS

[U LM S] Locates and repairs =horts

and cpen circuits in wiring.
3

CODE TASKS.
[UL M S] Measures resistance in plug wires.

[U L M S] Completes engine tune-up.

[

GENERAL ATTITUDE.

[U L M S] Industrious and energetic

[UL M S] Couperative with associates and instructors

[U L M S] Dependable

[U L M S] Punctual

'CODE - Circle appropriate letter.

U
L
M
S

Unqualified.
- Limited skill, requires supervision.

Skilled, works independently.

Moderate skill, requires minimum supervision.

B IR
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INTRODUCTION TO AUTOMOTIVE TESTING

The test items in this guide, which follow each block of instruction, are the
result of the joint efforts of the Automotive Instructor, James Sprint Insti-
tute, and the Automotive Teachers of the Duplin County Public High Schools.
They.were in turn reviewed and updated by the Stace Automotive Advisory and
Program Committee in July 1977. This is a type of test item bank and is not
congidered to be a series of standardized tests.

Tﬁe majority of the test items are of the performance, competency based type.
The non-performance type test items for the most refer to the '"Related Techni-
cal Information'" for the tasks listed for the block of imstruction concerned.

These test items are intended for use in determining the ability of the student
to perform a given task for a specific block of instruction and meet the appro-
priate performance standards. This use includes the normal proficiency evalua-
tion conducted by the individual insttriuctor/teacher as well ‘as the centralized
proficiency evaluation conducted as proposed in Item 52 of the Policies and
Procedures Guide for The Articulaiion of Occupational Programs Between Public
Secondary Schools and Th: Technical Institutes/Community Colleges of North

Carolina - 1978. (Hereafter referred to as the Policies and Procedures Guide -
1978 )

Most of the performance type test items are very simple in form and may not
be complete and ready for use since they usually contain only the test item
subject or objective and the performance standards, plus those evaluation
requiremznts that should be considered in preparing the test item for adminis-

-tration. The intent in the use of these test items is to provide a series of

reliable and valid test items which can be used to evaluate occupational task
competency including the ability of the student to meet the business/industry
performance standards for the task. :

“he best format for most performance type test items is that of a job order
in which a situation or problem is established that requires student perfor-
mance of the task to be evaluated. Selectiomr of the proper tools, equipment
and material and their correct use are important parts of proficiency deter-
mination. Proper preparation of the automobile for task performance, observa-

~ tion of and the correct use of essential technical reference material are also

necessary in demonstrating occupational competency. (Sample test item formats
are provided on pages following this introduction.) Observation of safety
requirements is also rated.

In fairness to the student and to provide the most reliable determination of .
occupational competency, task performance evaluation should employ primarily
perfoermance type test items. The non-performance type test item can be best
used to determine the student'!s knowledge of the essential related technical

" informstion pertaining to the task concerned, but alone is normally an,

inadequate measurement of occupational qualification.

In most cases it is. considered apprOpriate to evaludte student .task perfor-

mance competency for the more complex tasks at the termination of instruction
for that task. The simpler tasks which require relatively 3jittle time for.
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evaluation often can be grouped for test administration. The instructors should
normally conduct instruction for a block in the task listing sequence of the
Instructional Objectives Guide with testing following the same sequence. It

is not essential that all students be tested on the same task at the same time.
Equipment, training items, and tools available usually will limit the number

of students that can be performance zvaluated on a specific task at any one
time. It may be more advantageous to performance test several of the more
simple tasks and also test, for knowledge of related technical information during -,
one period and then take several periods to test the tasks that are more com-
plex and time consuming. End of semedter or quarter ‘testing under procedures
discussed above can be limited to evaluation of most recently completed in-
struction, not yet tested, as opposed to all tas%s. Prompt testing reduces

recall and skill loss. -

The instructional block Student Vocational Skills Record Forms Samples found
in the back of the Automotive Instructional Objectives Guide should be repro-
duced and student progress recorded in the appropriate block and task for the
permanent records. In addition, the Occupational Task Performance Record Cards
for the Automotive Program (Part I for High Schools and CC/TI: Part II normally
for CC/TI only) should be used. One copy is given toc the student for his use
//(/\\' to maintain a record of his progress cnd plan for future requirements, while
a second copy can be retained by the teacher/instructor and used for his daily
_recording of student progress. If that is done, the teacher's card is
authenticated by the instructor, brought up-to-date and given to the student when
e leaves school. The card can be used to show subsequent instructors or
‘mployers the instructim completed and the tasks and blocks in which qualified
see ITtem 5¢ of the Policies and Procedures Guide). This card is a type of com-
petency based instruction course transcript and should be used to augment
diplomas. or the local area Certificate of Occupational Qualification to be
issued following student evaluation at a centralized testing facility (see
Ttem. 52 and Appendices G-1, G-2 and' H of the Policies and Procedures Guide).
Test items'should be prepared for the Centralized Testing Phase as provided
in Appendix G-2.

The test items should be reviewed annually and brought up-fo-date to ensure.
that those items which have no value_ are eliminated and new, improved, valid
and reliable items added. Any test item which.does not Lontribute to the *
determination of task performance competency has no value for the purposes of
the automotive occupational program of instruction.

.The instructor should have a check list for each performance test item to
ensure that the primary skills and related technical information have been de-
monstrated,zall supportive factors considered (safety, preparation, tools, F
equipment, etc., selection and use) that the task was properly performed and
performance standards met.” A sample check list follows. ’ '

Some tasks are such that task performance ability can be determined by requiring
performance of only part of the task, ie: the student grinds one set of valves
. - 1instead of all in the engine: the student adjusts the brakes on one wheel; the
instructor has the job set up so that time is saved by having the student do °
only the primary tasks. Cften performance competency and related technical
information knowledge can be determined and time compressed by observing how
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the student prepares for the task, diagnoses the problom and initiates cor-
.. rective action. When it becomes Obvious that the student can perform the task,

action is stopped and the student is questioned orally on how he plans to complete
the task. Tf the response gives evidence of proper procedural knowledge, he .
can be directed to return the test compnnent to its starting condﬁtion‘to make

it ready for. the next studént to be tested on that task.

-t

Wheve resources and time for testing are limited, there isvalso merit to set-
ting uﬁ test teams of two students of equal ability to work together on the
,. more .complex tasks~ Each member of the team is expected to do an equal share
of the work and a requirement is stated for the students to alternate frequently
as lead mechanlc and mechanic's helper. The final evaluation for total cask .
performance by the team would be given to each student comprising the team &s
if "he alone did the total task.. It is important ir this testing procedure to
pair studentg§ of near equal ability, or the moréyapt. student would be forced
to carry the less competent with less than valid results. The procedure dis-
cussed -above is just the opposite of a commonly used instructional procedure
when it is often desirable to establish two-man teanms with competent students
~beinglpaired with a less competent student to act as coach and pupil.

{t is also intended that the test items that follow will be used in prgficien-

cy testing (challenge) of students who claim previous- instructio or work ex- ~
perlence in a given block(s) of instruction and request testling for occupa-
tional competency in such blocks for subsequent credit. (See Paragraph-11 Lo
and Appendix L, Policies and Procedures Guide - 1978.)

. ﬂli

4

NOTE: With changes mdde.to‘the'Instpuctional'Objectiﬁés Guide in 1977, a yd
small number of test items- (3 ot 4) may not be appropriate or ‘are j
in the wrong block (road service, heater service, muffler and tail- f
pipe). For 1977 added tasks, there may be no test item prepared,
but the pattern and pclicies remain the same.
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PERFORMANCE TEST - AUTOMOTIVE MECHANIC
(Sample)

BLOCK OR DIVISION NUMBER::Q:Q | TITLE: \Introduction to Automotive Technology

. : . “\.
SUB-BLOCK NUMBER: 0.20 TITLE:The Motor Veh%cle: Asséfnbly Identification
Asscmbly- and Vehicle Mechanical Operation, and
Operator Maintenance.

. TASK NUMBER: 0.208 TITLE: Krow Purpose, Qpérations, Major Parts and Operator
: Care of Engine. |,
, !

i
\
.

Aol

Competency Test: (Skill level Objectives)

(.2082) a) The student will identify and séate the purpose of the major com-

v

, ponents of the ~ngine. :
(.2083) -b) The student will perform cperator maintenance of the engine.

-

Competency Levels:

(.2082) A. Given: 1) a head with valves in place; ;2) piston and rod assembly;
K 3) camshaft, 4) intake manfifold; 5) exhaust manifold, the

trainee will:

+1. Identifv and sta® (e purpose of the above components.

N

2. Identify the intake and exhaust valve in the head.

i

* The trainee will accomplish the preceding tasks accurately within 15 minutes.

(.2083) B. Given: 1) an automobile; 2) several types of oil;. the trainee
will: - .

1. Open the hood.

2. pheck the oil.

. ‘3. Select the propef 0il to be used in this vehicle. "
accomplish the precedzhé:tasks accurately and safely within 10

\

&
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(SAMPLE)
TEST ITEMS

BLOCK: POWER TRAIN AND MANUAL TRAMSMISSION

MODULE: Clutch

MODULE OBJECTIVE: After completion of this module, the student will
be able to diagnose and repair any clutch problems to meet manufac-
turer's specifications in Flat Rate plus 20% time per vehicle.

Given safety procedures, service manuals, manufacturer's specifications,
proper tools, and equipment the student will demonstrdte the following

competencles:

COMPETENCIES OR TASK TO BE PERFORMED AND PERFORMANCE STANDARDS

7.

11

.14

.15

.08

Adjust Clutch Pedal Linkage

OBJECIIVE: Given a vehicle, the student will adjust the pedal

linkage to an accuracy of 1/16 inch.

Road test and noise diagnosis

OBJECTIVE: Given a vehicle with clutch bearing or fly-wheel
malfunction, the student will road test and correctly describe
noise encountered and probable cause and correction required of
either clutch bearing or fly-wheel.

Replace clutch assembly and/or release bearing and fork

OBJECTIVE: Given a vehicle with malfunctioning clutch and/or
release bearing and fork, the student will remove and replace
clutch assembly and/or release bearing and fork so that proper
and smooth engagement and release is provided.

Replace pilot bearing

OBJECTIVE: Given a vehic) :, the student will replace a pilot
bearing to provide proper fit as per manufac®urers' specifications.
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PERFOLMANCE TEST ITEM
(Sample)

PERFORMANCE EXAMINATION - AUTOMOBILE MECHANICS

a

EXAMINER INSTRUCTIONS

TASK: '8.16 & 8.17

JOB # : TInspect, veface and reseat valves in a V-8 cylinder head.

Eguipment Required 4

V-8 €ylinder Head, Micrometers, Dial Indicators, Feeler Gauges, Shop Specifi-
cation manuals.

Special Tools

Valve Grinding Equipment.
Valve Seat Resurfacing Equipment
Valve Seat Stones and Pilots
Valve Spring Tester '

Valve Spring Compressor

Cylinder Head Holding Fixture

%" Electric Drill '
Carbon Cleaning Brushes

Straight Edge for checking cylinder head warpage
Lapping Stick and Compound

Safety Glasses

Machinest 6-inch Ruler

* Torque Wrench

Time allowed for job - 2 hours.

Use performance rating check list

Note: Based upon ‘Material Published by Central Connecticut State College
Vocational Technical Education Program, New Britain, Connecticut (1973).
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PERFORMANCE TEST ITEM
(Sample)

PERFORMANCE EXAMINATION - AUTOMOBILE MECHANICS

EXAMINERS INSTRUCTIONS

—

TASK: 11.20

JoB # : aut oot ive Blectrical Systems - Major engine tune-up including
the cmission control system on V-8 engine to manufacturer's
specifications, using proper procedures as outlined in service
manuals.

Equipment Required 7*%?

1971 or newer veliicle with V-8 engine - Oscilliscope or portable tune-up test

equipment. Shop specification manuals (Chilton-Motors-National).

Special Tools

Ignition Wrench Set and Socket Sets - Assortment of screwdrivers

Allen or Sunnen Oscilliscope : '

Timing Light — OHM Meter - Volt-Amptmeter - Test Light. Tach and Dwell Meter
Remote Starter Switch

Feeler Gauges ard Torque Wrench
Distributor Point Tension Tester

Spark Plug Clearer and Tester

Air Hose and Blow Gun )

plight and Fender Covers - Wiping Rags
Valve Tester

tery Hydrometger

Belt Temsioun Chuge

ruum .and Pressure Tester

ety Glasses ‘

-

TiAe'allowed for job - 3 hours. _
i v ’v
|

Use performance rating check list.

We1% t of ths JOb is 60% ol total mark.
l

\ .
Noté: Baqed upon Material Published by Central Connecticut State College
\ Vocatlondl Technical Education Program, New Britain, Connecticut (1€73).
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PERFORMANCE TEST ITEM
(Sample)

PERFORMANCE EXAMINATION - AUTOMOBILE MECHANICS

EXAM&#FE INSTRUCTIONS

TASK: 8.16 & 8.17

Job # :  Tuspeet, roeface and reseat valves in a V-8 cylinder head to
manufacturer's specifications.

Job Objectives: Perform a complete valve job on a V-8 cylinder head.

* This assignment will cousist of proper use of manufacturer's specifications
.and procedures. Proper and knowledgeable use of tools and test equipment.

Proper safety procedures. Orderliness and cleanliness of work. Knowledge
of task, by demonstration of possession of required skills and related tech-

nical information in task performaice in time limits.

* Time allotted ~ 2 hours. (Flat Rate Plus 20%) ‘

s

?

This job makes up 407 of totel performance exams.

* Note: The performance standards.

Note: Based upon Material Published by Central Connecticut State College
- Vocational Technical Education Program, New Britain, Connecticut (1973).

.
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PERFORMANCE TEST ITEM
(Sample)

PERFORMANC% EXAMINATION - AUTOMOBILE MECHANICS

EXAMINEL LNSTRUCTIONS

TASK: 11.26
JoB # : Automotive Electrical System
Job Objéﬁtives: Perform a major engine tune~up including th¢ emission con-

trol systems. Bring each system up to manufacturer's spec-—
ifications. ‘

4

This assignment will consist of proper use of mauufacturer's procedures and
specifications. Proper and knowledgeable use of tools and test equipment.
Proper safety procedures, orderliness and cleanliness of work. Knowledge of
task performed and completion within allotted time of 3 hours. Must demon-
strate possession of: required skills and related technical informaticn in

task performance.

Time Allotted - 3 hours. (Fla. Rate plus 20%)

This job makes up 607 of toial performanc2 exam.

Hote: The performance standards.

®

Note: Pased upon Material TPublished by Central Connecticut State College
Vocat10nal Technical Education Program, New Britain, Connecticut (1973).

.\'Tl‘
-
(W




(Sample)

TASK PERFORMANCE CHECK LIST
AUTOMOTIVE MECHANTC
r.._ — ——— R
S , SE/QIR
SIUDEST NAME: ' THSTRUCTIONAL BLOCK:
TASK. PESFORLNCE .| YMRLYG TASKS (JOBS) Noshis e
" WEIGH FOR f WAL
COMPONESTS RATED - ) ‘
o COLIONENTS /4(6.15) 1(6.16)(6.17) ‘ | o
PV peparation tor job - readies ) | '
_rehinle or asserble to work, Gae 103 1) 1)
1) loel and Bguipnent r
Selection, o ) ! () | 6 ! B
31 Tool and Equipnent Use, |
CHLE KR RO ES) ‘
Ry -
Ubservation -f Safcty Rules, Gl [ (&) | (3 | ' :
37m?crf¢:m5 Tesio aiid/ul ‘
_..mspections foreeetly. L ODx ) (8) | (9) | (D
6) | o
[dentifies the Fradlem (10%) 9) | (8) | (9)
. 17) Tlakes Proper Action in | f‘\
Correct Sequence. (10%)x [ (6) | (8) '
8) Uses Shop Manuals
Correctly as Needed. %)k L4 W) @)
9) Uses and Follows Yanufacturer's |
Specifications Correctlv, (L3%)%  [(12) |(14) [(14)
10jQuality of ¥erk - (dccurate, |
Careful, Neat, Thorough). n)x 1 (3) | &) |5
IH)Perforns Task Correctly in ’
Flat Rate pluc 207 Tine, (100)* | (8) | (8) 1(10)
Score for Work Methods
(1-11). 8571 % 1(64) |(71) {(77)
Score for Finished Task. 15% x ((12) |(14) |(14)
Task Qualified (807), 100% % 1(76) |(85) |(91)

* (Sample Only - Deternined by Comnittee) - - 4 ’ 7



